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President Lawrence H. Flett presenting the AIC Gold 
Medal to Dr. Walter J. Murphy at the Medal Banquet, 
May 12, 1950. 


(See page 208 


I 
i 
H 


EQUIPMENT AND 
SUPPLIES FOR 
THE COMPLETE 
LABORATORY 


are immediately available 
from Cenco warehouses. 


For fast service on 
laboratory supplies tor 


control tests, research 
ind dev clopment, send 
your next order to Cenco. 


Write Dept. G for 
Cenco bulletins on lab- 
ratory apparatus and 
Catalog R describing 
chemicals and reagents. 


CENTRAL SCIENTIFIC COMPANY 


1700 IRVING PARK ROAD CHICAGO 
NEW YORK BOSTON SANFRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 


= 
‘ 
275 
x? 
4 
4 
A 
| 


possibilities 
for New Resins « Esters 
based on 

MALEIC ANHYDRIDE 


Esters of Maleie Anhydride with unsaturated 


alcohols present exceptional possibilities 
for the creation of new resinous compounds. 
Their high degree of unsaturation — in 

both the acid and alcohol groups — makes 
them rapid poly merizers whose 


potentialities hold great promise. 


As America’s leading producer 

of Maleic Anhydride, we confine 

cur activities to supplying 

resin manufacturers with uniform, 
dependable basic ingedients. We will, 
however, welcome inquiries for 
technical data and samples that may 
develop wider applications 
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you get all these 
EXTRA VALUES 


Look at the label on the reagent chemicals you buy. Each Baker 
Analyzed label gives you the degree of purity achieved by actual 


lot analysis— not just maxymum limits of impurines. 


Bakers Muluple Case Plan saves pou money Save 5°) extra if you 
order un 5 case lots for shipment to one pownt—approxmmately 10°% 


if 25 cases are shipped to one point 
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plete stocks of Baker's Analyzed C P. Chemicals than any other 
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PERMAS the metal made 


for 


FISHER PERMAS WEIGHTS 


No commonly available material matches per- 
fectly all the specifications for analytical balance 
weights. Permas* was cieveloped especially to con- 
form to specifications prescribed by the Fisher 
Development Laboratory. Permas is the only 
metal specifically compounded for analytical 
weights, and it contains more than 50% non- 
ferrous material. 


Permas Weights are manufactured exclu- 
sively by the Fisher Scientific Company and 
Eimer & Amend. They are adjusted to tolerances 
well within the range required by the National 
Bureau of Standards. 


Permas Weights are harder. The surface re- 
gists abrasive action better than brass, bronze, 


gold, platinum, or any plating used on analytic 
cal weights. 

Permas Weights are non-magnetic. They 
will not attract metallic particles and they are 
not affected by the damping magnets frequently 
used in analytical balances. 

Permas Weights are corrosion resistant, 
They are not altered by the corrosive fumes often 
encountered in the laboratory. 

Permas Weights are not lacquered or 
plated. They do not have the disadvantage of 
taking up moisture as all lacquered surfaces do, 
Permas Weights are machined, by tungsten 
carbide tools, from rolled bar stock and polished 
to a permanent, durable, mirror-like finish, 


*Permas—permanent masi—is a coined word, registered in the U. S. Patent Ofhce, and is pronounced per’ -mass. 


Write for full information on all Fisher Permas Balance Weights. 


The 100-gram set of Fishes 
Permas W eights illustrated at 
right is adjusted to tolerances 

tequired by the National Bureau 

of Standards for class “S” 

analytical weights. Price $52.00 


FISHER SCIENTIFIC CO. 


717 Forbes St., Pittsburgh (19), Pa. 


EIMER ano AMEND 


Greenwich and Morton Streets 


2109 Locust St., St. Lowis (3), Mo. 
in Canada: Fisher Scientific Co., Ltd., 90% St. James Street, Montresa!, Quebec 
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A.H.T.CO. CATALOGUE 
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Facsimile of qve, size « 10% «x 2'4 inches, 
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APPARATUS AND REAGENTS illustrates and describes over 15,00¢ 
Apparatus items, together with 6,000 Reagent items, all selected primarily 
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include a comprehensive assortment for use in Microchemistry. 
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us by a full statement as to their professional connection with organized 
laboratory work, and purchasing officers by information as to final disposi- 
tion of the catalogue, ic., in the purchasing ofhce or in the laboratory. 


We welcome suggestions from those in authority as to the number 
of catalogues required for convenient use in any laboratory, depart- 
ment, institution or establishment. Such cooperation aids us in mak- 
ing adequate distribution without unnecessary duplication. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WWHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
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EDITORIAL 


Who Should Go to The Graduate 
School and Why 


Dr. R. M. Burns 
Chemical Director, Bell Telephone Laboratories 


HE most important problem of 

the graduate school is the selec- 
tion of students for admission. With 
the demand for instruction exceeding 
the capacity of faculties and facilities, 
there is upon 
many institutions to accept larger en- 
rollments thereby diluting their ef- 
forts. It been proposed that 
unequipped for graduate 


increasing pressure 


has 
colleges 
training should make provision tor 
Such measures 
seem unwise and should be resisted. 


graduate courses. 
What is needed is not more facili- 


ties for graduate instruction but 
greater discrimination in the accept- 
ance of students. There are prob- 
ably an adequate number of students 
in the graduate schools, but they 
may not be the right ones. Graduate 
training is specialization and should 
be available only to those qualified 
to become specialists. 

What then are the standards by 
which eligibility for such specialized 
training may be Ob- 
viously this depends upon the pro- 
fession in view. If that be science, 


determined ? 


then it is clear that the foremost re- 
quirement in the candidate for grad- 
uate training is evidence of creative 


imagination. This is a talent possessed 


by relatively few individuals as a 
part of their inheritance. No amount 
of training can develop an imagina- 
tive mind where inherent capacity 
for independent thinking does not 
already Inherited 


however, do require development and 


exist. abilities, 


’ guidance. It should be the purpose 


of graduate training to stimulate 
their development as well as to pro- 
vide basic knowledge in particular 


fields of specialization. 


If talent for creative thinking, the 
basic ingredient of the scientific mind, 
is relatively rare, how may it be de- 
tected in students? This may not be 
an easy task, and it is to be feared 
that much unsuspected scientific po- 
tential is lost through lack of recog- 
nition and encouragement. It would 
seem to be the task primarily of 
undergraduate teachers to provide the 
kind of instruction, course work and 
study assignments which will educe 
imaginative talent. Once revealed, 
such a quality should be carefully 
cultivated and students so gifted 
given the opportunity for graduate 


study. 
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The Professional Relations and 
Status of Chemists 
Dr. Walter J. Murphy, F.A.LC. 


Editor, American Chemical Society 


(Medal Acceptance Address on the occasion of the presentation of the 
Gold Medal of THe American INstirutTe oF Cuemists to Dr. Murphy.) 


HE many problems that con- 
front the profession today were 
reported. in one form or another, in 
The Journal of the American Chemi- 
cal Society, in 1900, with but one 
notable exception. No where could I 
find any reference to the question of 
professional status as such. Either the 
problem did not exist, or the chemists 
at the turn of the century were ob- 
livious to it. 

That chemists are better profes- 
sionally is a difficult question to an- 
swer, because no one has defined, to 
the point of general acceptance, cri- 
teria that should govern such evalua- 
tion. The issue can be confused by 
the addition of the word “off”. If 
we ask, “Are chemists better pro- 
fessionally today than they were in 
1900?”, we convey one meaning. If 
we say, “Are chemists better off pro- 
fessionally today than they were in 
1900 ?”, we pose a different question. 
Too frequently protessional status 
and economic status are merged to- 
gether indiscriminately, leading to 
considerable confusion and misunder- 


standing. 
We must recognize that essentially 


there are two kinds of professional 
status or recognition. One is that 
given a member of a profession by 
the profession itself and, in many re- 
spects, this is the more important. 
The other, is the recognition received 
from outside the profession, from the 
general public. These two aspects 
frequently are confused. 

Discussions on professional status 
frequently are based on comparisons 
with the medical and legal profes- 
sions, even with certified public ac- 
countants. There is a bit of fallacy 
in this approach. Do physicians and 
surgeons evaluate their professional 
status with that of the lawyers and 
vice versa? They may compare notes 
on economic status, but not profes- 
sional status. Do theologians evalu- 
ate their status in a_ professional 
sense, using physicians and lawyers 
as the standard of what constitutes 
the ideal in professional status or 
recognition? Certainly the cloth 
would fare badly if their professional 
status were based on comparisons of 
financial income with physicians, 
lawyers, or chemists. 

I advocate continued improvement 
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in the financial remuneration of the 
chemical profession. | have worked 
long and arduously to this end. A 
twenty-room house, two Cadillacs, 
a retinue of servants, a winter place 
in Florida, and a summer place at 
Bar Harbor, are not in themselves 
essential elements of professional 
status. ‘There are some who say, 
“Yes but they should be.” I disagree. 
If through professional attainment 
such luxuries are acquired, well and 
good, but they are not the sole eri 
teria of whether a man has protes- 
sional status. Definitely they are 
proof that an individual has acquired 
wealth. No one, not even I, would 


say that they are undesirable. 


The materialistic objective ot 
making money is of no interest to 
many professionals, or at least it ts 
not the primary consideration or ob 
jective. Why then should wealth be 
the arbitrary distinction between pro 


fessional success or failure? 


Professional Characteristics 


Each profession should have its 
own vardstick of evaluation of who 
ss of protessional stature. Some tacets 
ot protessional status appear to be 
common to all professions; others are 
quite distinetive and several are ¢X- 


clusive with a particular protession. 


Among those characteristics which 
appear to be common to all protes- 
sions are 


1. Emphasis on mental rather than 
phisical labor 


1950 


2 Long and extensive periods ot 
academic training as contrasted 
with the trades where instruc 
tion is most usually linked te 
some kind of apprentice system 


Strong emphasis on scientific and 
technical literature. 


4. Public confidence 
5. A strong sense of ethical conduct 


6. This probably is the most import 
ant: General expectation on the 
part of the public that a member 
of a learned profession will con 
tribute to the general improve 
ment and welfare of mankind 
through unselfish acts of service 


7. Thorough understanding and ap- 
preciation on the part of those 
who seek professional standing 
that it is the individual, not an 
organized group, that is respon 
sible for advancement within a 
given profession. 

These general statements are a 
cepted in most quarters as the acid 
test of whether or not an individual 
belongs to a protession. 

A small minority will argue that 
the primary responsibility for de- 
veloping, maintaining, and improv- 
ing the professional status of indivi- 
dual members of a profession rests on 
the professional societies. The pri- 
mary responsibility must and should 
fall on the individual, with the 
scientific and professional societies 
providing every assistance possible 
short of assuming the primary re- 
sponsibility. There is a basic differ- 
ence in the two philosophies. 

Let us evaluate the progress made 
in improving the professional status 
ot the chemical profession. Some will 
insist nothing has been accomplished ; 
that the scientific, technical, and pro- 


fessional societies bave contributed 
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nothing. This is an extreme view by 
a very small minority. 

Actually the fruits of our profes- 
sion compare most favorably with 
other learned professions. Who will 
quarrel with the opinion that the past 
fifty years, and even more especially, 
the past twenty-five years, have wit- 
outstanding 
and 


nessed more new and 


developments in chemistry 
chemical engineering than in medi- 
cine, dentistry, or law ? 

Furthermore, a significant differ- 
ence exists between the chemical pro- 
fession on the one hand, and the legal 
and medical on the other, in that the 
majority of chemists and chemical 
engineers are employees as contrasted 
with physicians and lawyers who, in 
most instances, are engaged in pri- 
vate practice. 

It behooves us to think less of ar- 
bitrary comparisons, but rather to 
devote our time and energies to the 
development of a peculiar pattern 
which in time will serve as the dis- 
tinguishing elements of the profession. 


Vocational Guidance 

Bearing in mind the seven criteria 
of a profession, let us consider voca- 
tional guidance at the high school 
level. Figures prove that a relatively 
small percentage of those matriculat- 
ing in schools of chemistry or chemi- 
cal engineering graduate. The _ per- 
centage is less if comparison is made 
with the number who remain in the 
profession five or ten years. 

Much of this waste could be eli- 


minated, if a more intelligent effort 
were made to guide our youth prop- 
erly. | am not suggesting that we 
adopt policies that might be used as 
a cloak for religious or racial dis- 
crimination, but I do feel that more 
care should be exercised in the selec- 
tion of those entering schools of 
chemistry and chemical engineering. 
Such a policy most certainly would 
help to raise the level of the protes- 
Care must be exercised in es- 
standards. Ability to 
not be the sacred 


sion. 
tablishing 
memorize should 
criterion it is today. 

Allied to vocational guidance is 
the selection of a college or univer- 
sity. Through the work of the 
American Chemical Society Commit- 
tee on Professional Training, and its 
counterpart in the American Insti- 
tute of Chemical Engineers, young 
people can determine institu- 
tions have met minimum conditions. 

Vocational guidance and assistance 
in the selection of a college or uni- 
versity should be a part of the pub- 


lic relations programs of all local 
groups of the scientific and profes- 
success 


sional societies. Greater 
would be assured if they banded to- 
gether for this purpose. 


Professional Training 


Let on to the under- 
graduate in chemistry or chemical en- 
gineering. What kind of a job are 
we doing in inculcating a true ap- 
preciation of the distinguishing marks 
From a 


us move 


of a learned profession? 
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strictly scientihe view we can claim 
more than a reasonable degree ot 
success. The flow of accomplishments 
oft the past lew decades amply 
demonstrate at least adequate train- 
ing im science and technology. We 
can point also with pride to a large 
scement of chemists and chemical en- 
gineers who, by their thoughts and 
actions, demonstrate broad protes 
sional stature. On the other hand, 
we cannot deny that many of our 
schools are turning out technicians 
in the guise of scirentists——mere ro- 
bots skilled in technology, but lack- 
ing the attributes of a protession as 


that term is generally accepted. 


Lest we become smug and com 
plac ent, let me reter to one or two 
aspects of the undergraduate period 
that are disturbing. No one knows 
exactly just how many chemists and 
chemical engineers there are in this 
country practicing their protession in 
one way or another. Estimates run 
trom 100,000 to 150,000, It, tor 
the sake of discussion, we say 120,- 
OOO, then approximately half of those 
trained protessionally and working 
in the chemical held are members of 
the American Chemical Society, the 
overall scientific, technical, and pro- 
fessional society of the protession. 
Teachers must bear a share of the 
responsibility tor the unenviable situ 
ation that only fitty per cent of the 
graduates who remain chemistry 
or chemical engineering are sufhcient- 


ly professionally-minded to consider 
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ACS membership vital profes- 
sional status. A decade ago the figure 
was considerably under fifty per 


cent. Progress is being made. 


‘The seeds of thinking and acting 
as a member of a profession must be 
planted in undergraduate days. Too 
trequently little, if any, effort is 
made at the most tormative period to 
direct the student to a_ realization 
that a true professional assumes re- 


sponsibilities of a communal nature. 


In recent years improvement has 
been noted. Student chapters of the 
AIChE and student afhliate groups 
of the ACS are flourishing in many 
colleges and universities. What is 
needed is the inspirational type of 
teacher, thoroughly imbued with a 
strong sense of protessional responsi- 
bility. 

We are accused of turning out 
scientists via mass production 
methods. Applied technology has 
flourished in this country as no where 
else in the world. Possibly present 
methods of teaching have contributed 
heavily to this end, but we must 
recognize the fact, before it 1s ram- 
med down our collective throats, that 
those trained in such environment are 
not all geniuses; that training in the 
physical sciences, chemistry included, 
does not guarantee a race of super 
men and women vastly superior in- 
tellectually to those trained without 
benefit of slide-rule, thermo- 
dynamics, the theory of relativity, 


and an intimate knowledge of what 
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goes on inside an ator at the moment 
ot disintegration. 

Standen’s satire, “Science is a 
Sacred Cow,” should have a sobering 
effect on those who claim that a 
scientific training per se guarantees 
a superiority of reasoning power over 
every other learned profession. My 
criticism is not of Standen, but of 
those who have seized upon his book 
as documentary evidence that the 
majority of scientists believe they are 
oracles on every subject. The vast 
majority have no such illusions of 
grandeur and condemn those who, 
by their public utterances, bring 
down ridicule on scientists. 

The “objective” or “scientific” ap- 
proach needs no apologist, but un 
fortunately scientists frequently cease 
to be wholly objective, once they 
leave the physical sciences. 

The main responsibility of harvest- 
ing the seed planted in the universi- 
ties and colleges rests with the scien- 
tific and professional societies at all 
levels. While much has been done, 
much remains to be done. Future re- 
sults will be in direct proportion to 
the interest displayed by members in 
their societies. 

Achieving recognition of chemistry 
as a learned profession is not the 
easiest task in the world as long as 
fifty per cent of those eligible for 
membership in our most populated 
scientific and professional society re- 
main aloof from it. Just so long as 
thousands of chemists and chemical 
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engineers say, “Why should I be- 
long? What do I get out of it?,” 
just so long will we continue to 
struggle with the problem. Where 
did such individuals acquire such a 
philosophy ? 


Academic Standards 
| now come to accrediting. The 
ACS Committee on 
‘Training and its counterpart in the 
American Institute of Chemical En- 


Protess‘onal 


gineers, have performed magnificent- 
ly in a relatively short period, in 
view of the interruption caused by a 
major war. One criticism is that the 
standards of accrediting have not 
been raised sufficiently to eliminate 
mediocre students. The quality of 
our chemists and engineers will grow 
in direct proportion to the increased 
standards of accredited schools. To 
stimulate the further improvement 
of curricula, industry should play an 
important part by giving special 
preference to graduates from ac- 
credited schools. 

I suspect before long a thorough 
revamping of present courses of 
study, at both undergraduate and 
graduate levels, will occur—possibly 
a rather revolutionary new approach 
will be made. Modern developments 
in the chemical industry, and a 
rapidly growing appreciation that 
scientists and technologists must help 
in finding solutions to economic, so- 
cial, and political problems, will 
make it necessary that the entire field 
of instruction be reviewed, re-evalu- 
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ated and modernized to meet greatly 
altered conditions in science, indus- 
try, and the world at large. 

The older learned professions, at 
least in their opinion, have long since 
solved what formal training ts con- 
sidered necessary to enter those pro- 
tessions. As a much younger one, we 
candidly are without a final answer. 
Presently the individual with four 
years training, and the Ph.D. with 
seven or eight vears training are ac- 
cepted in many ways as equal ele- 


Frankly, 


the problem is in a stage of transition 


ments of the protession. 
and presentiy no one can blueprint a 


plan acceptable to all. 


The older professions have reached 
a final answer largely through legis- 
lative means; we appear to be mov- 
ing in the definite direction of longer 
formal training than a tour year 
undergraduate course, but the rapidly 
growing complexity of chemistry 
uppears to be the impetus, rather than 


legal considerations or expediencies. 


Guidance for Graduates 
In our discussion, we are now at 
the point where the possessor of an 
ready to 


under gt aduate degree Is 


enter industry or graduate study. 
Consider the individual who turns to 
industry. We provide too little as- 
sistance to the perplexed graduate 
attempting to decide what field of 
industry to enter. Unfortunately 
most graduates assume the badge of 
chemist is 


protessional status as a 


a test tube; the badge of a chemical 


engineer, a piece of process equip- 


ment. To say this more directly, 


graduates assume frequently only 
those activities centering in the lab- 
oratory or the plant are worthy of 
being considered professional. We 
fail in not visualizing the wide va- 
riety of opportunities existing other 
than those in the laboratory or plant. 
| wonder too, if we are providing 
sufhcient guidance to those who elect 
to take graduate work. Are we suf- 
ficiently selective? Far too many in- 
dividuals who have acquired master 
believe that 


diplomas are a guarantee of success, 


and doctorate degrees 
a sort of demand note on industry 


for life-time responsible positions, 
rather than what they really are—a 
license to begin practice. Sometimes 
I wonder whose duty it is to tell the 
tacts. No one 


graduate the plain 


from the high school level to the 
doctorate examination seems willing 
to tell the simple truth that the man 
or woman who selects a professional 
career assumes the primary respon- 
sibility of achieving success and un- 
dertakes to succeed or fail on the 
basis of personal attributes and scien- 


tific abilities. 


Let us consider the young gradu- 
ate in industry during the first five 
years, a formative period in the life 
Some 


panies recognize a responsibility of 


of every professional. com- 
helping to find the proper niche tor 
the young chemist or chemical en- 


gineer. In too many instances, how- 
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formal interne periods of 
training are unknown. The young 


graduate often is left to drift aim- 


ever, 


lessly in search for the area where he 


can contribute most successfully. 
The tragedy is the square peg trying 
to fit into the proverbial round hole. 
It this deplorable situation continues 
for any length of time, personal 
tragedy inevitably results. Industry 
although not always cognizant of the 


fact also suffers a setback. 


More and more companies are in- 
troducing cadet training. The num- 
ber 


within their respective organizations 


providing vocational guidance 
is increasing. More companies pro- 
vide courses to enable chemists and 
engineers to keep abreast of the fast 
moving developments characteristic 
of the industry. More encourage pro- 
fessional employees to participate in 
scientific, technical, and professional 
societies, and in civic affairs as well. 
Barriers of secrecy are being elimin- 
ated and professional employees en- 
couraged to publish results of their 


research. These developments have 


been encouraged by your societies in 
intently than 


more ways and more 
many in the profession suspect. 

You may ask what do these de- 
velopments have to do with the pro- 
fessional side of the chemist and en- 
gineer? Will they bring greater pro- 
fessional recognition to the individual 
within his profession? The answer is 
yes, definitely, if the individual elects 
to take full advantage of all the op- 


offered. The graduate 
who fails to remain scientifically and 
technically alert is doomed to medio- 
crity and will lose the respect of his 


portunities 


tellow members in the profession. 

So far as ethical 
will say that eight 
of intimate contact with the 


standards are 
concerned, I 
years 
manuscript reviewing system of our 
publications has proved to me that 
we have as high standards of ethics 
as any profession and higher than 


most. 


Public Recognition 

We have considered those activi- 
ties of our societies which serve the 
chemist and chemical engineer in his 
personal quest for professional status 
within the profession. Let us con- 
professional 
recognition 


sider the problem of 


status or professional 
from outside the profession. 

Publicity and public relations are 
dificult to evaluate quantitatively. 
Quality rather than quantity is the 
more desirable element. The task of 
publicizing chemistry and the chemi- 
cal profession is a never-ending one. 
Much has been done, much is being 
done, a great deal more remains to 
be done. As long as a chemical pro- 
fession exists, the job will never be 
completed. 

Professional status from the pub- 
lic’s viewpoint is not easily defined. 
It is an intangible thing at best. Pub- 
lic recognition and appreciation can- 
not be bestowed by government edict. 
Legislatures may define what a pro- 
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fession is for legal purposes, but 
that which we seck primarily is es- 
Noisy 


bring a curious crowd to the circus 


teem and prestige. calliopes 
parade, but when the show is over 
and the tents are struck, the public 
promptly forgets until it again hears 


Pub- 


licity and public relations as under- 


the strain of Yankee Doodle. 
taken by a profession must be digni- 
tied to be really effective. 


and the chemical 


The 


industry 


protession 
owe a debt of gratitude to 
the American Chemical Society News 
Service. Under the 
Harrison 
(jrady, it 


chemistry. Indeed, it was directly in- 


direction of 


Howe and James T. 


pioneered publicizing 
strumental in developing science re- 
porting generally. 

News 


seen in the 


Practical benefits of the 


Service work can be 
widespread appreciation by the pub- 
lic of the 


weltare made by chemists. The pres- 


contributions to human 


ent size and scope of the chemical 
industry has been made possible to a 
large extent by the interest displayed 
in the industry by many investors. 
The News Service has been influen- 
tial *in dispelling an understandable 
tear of an ever-changing and revolu- 
tionary industry to the point where 


the public 


willing to invest huge sums of risk 


sold on research, has been 


capital. In turn the rapid growth of 


the chemical industry has brought 
about greater opportunities for those 


trained in chemistry and chemical en- 
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gineering. These are the three direct 
and probably most important achieve- 
ments of the News Service. 


To be specific on publicity, we 
have had spectacular success in pub- 
licity and public relations via the 
printed word in national media and 
newspapers. No other profession has 
enjoyed more widespread and sus- 


tained support by the press. 


Our efforts in radio were late in 
starting, but the success of the past 
two years, largely based on active co- 
operation by the local sections of the 
ACS, has The 


newer field of television offers chal- 


been phenomenal. 
lenging opportunities now being ex- 
plored. 

The ACS News Service will con- 
tinue its efforts, but increased results 
depend largely on the availability of 
increased funds. These will be made 
available only if the profession stands 
ready and willing to provide greater 
financial support to help build {ts 
stature in the eyes of the public. In 
1949, the News 
amounted to $40,000. This amounts 


Service budget 
to only 75 cents a year per member, 


and 30 cents for each chemist and 
chemical engineer now active. Five 
or six years ago we spent less than 
five cents per chemist and chemical 
engineer. This is pertinent informa- 
tion for the individual who says, “I 
don't belong to the ACS or any other 
scientific or professional society be- 
never do anything for 


cause they 


chemists.” 
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Today's Thinking 
Much has been said about the role 
played by chemists and chemical en- 
gineers in social, economic, political, 
Here 


perhaps our profession is offered the 


and international questions. 
greatest opportunity to enhance its 
prestige in the eyes of the public. 
Only the most uneducated person is 
unaware that has 
the standard of living for 
has improved the health, 


now chemistry 
raised 
millions, 
and increased the longevity of the 
human race. Practically every one 
knows chemists and engineers played 
a leading role in the development of 
the atom bomb. Clearly the man in 
recognizes the chemist as a 
at the time, 


street 
benetactor, 
suspects that many results of research 


but, same 
are used destructively. He has been 
led to fear total destruction of the 
human race by scientific means. Too 
frequently we close our eyes to 
skepticism about the true value of 


research. 


At a recent meeting of the Ameri- 
can Chemical M. 


Spencer, well known science writer 


Society, Steven 
and associate editor of the Saturday 
Evening Post, pointed out, “In some 
ways and in some quarters the pub- 
lic’s ardor for science has cooled, 
and new techniques of courting it are 
necessary. Many people have lost 
faith in science as a guide to the 
peaceful, better life. They blame 
scientists for their part in the atom 
bomb. And it is certainly true that 


the scientists cannot escape their re- 
sponsibility by pleading, as they often 
have done in the past, that they 
could not foresee the consequences of 
For the Manhattan 
District was a weapon project from 


their discoveries. 


the word, go, and everyone engaged 
in it knew it. It should be pointed 
out, of course, that the scientists did 
not make the decision to drop the 
bomb on cities housing thousands of 
non-combatants.” 


Mr. 


“Somewhat related to this revulsion 


Spencer goes on to say, 
against the destructive application of 
high science is the questioning of the 
real value of much of our modern 
technology. Some people are begin- 
ning to wonder if it has really im- 
proved the status and stature of the 
human race. We build bigger bombs, 
and bigger apartment buildings in 
bigger cities, and then worry about 


dispersing the population of those 


cities. We construct larger planes, 
and fly faster and fall harder—in 
before. 


We make communications so casy— 


bigger clusters—than’ ever 
and so easily controlled, that irre- 


sponsible commentators venal 
demagogues and dictators can mani- 


pulate the minds of millions.” 
Bertrand Russell, well known 
the New 


Section, 


writing in 
Magazine 


philosopher, 

York Times 
under the title, “The Science to 
Save Us from Science”, asks the 
question: “Can the habits which in- 
in a comparatively 


sured survival 
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amid the 


suffice 


scenery of our time? 


stable past still 
kaleidoscopic 
And, if not, will it be possible to 
change ancient patterns of behavior 
as quickly as the inventors change 


our material environment?” 


Again reterring to the New York 
Hook, 
chairman of the philosophy and psy- 
chology division of New York Uni- 


Times Magazine, Sidney 


versity’s graduate school, opens his 
article, “The Scientists in Politics,” 
with the tollowing: 

“It used to be that scientists stayed 
laboratories. 


pretty close to their 


Politics in particular they regarded 
as not within their province. But 
now-a-days hardly a week goes by in 
which some individual scientist, or 
a group of scientists, fails to issue 
a statement on some important ques- 
tion of domestic or foreign policy. 
They speak not merely as citizens 
concerned, as all intelligent members 
ot the community are, with problems 
which affect the common interest, but 
with credentials of authority derived 
trom the strategic position they oc- 
liberties 


cupy in. safeguarding our 


and our very future.” 

‘These three quotations are typical 
of much of today’s thinking. Nor is 
such criticism of science and scien- 
tists mew. After each war similar 
utterances have been voiced. Many 
can recall the trequent lurid Sunday 
magazine supplement articles im- 
mediately tollowing World War I, 
whole populations 


depicting urban 
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killed by poison gas. The reputation 
and esteem of the chemist was at a 
low ebb in those days. The feeling 
of revulsion on the part of the public 
changed slowly to one of admiration 
as chemical research brought forth 
new products useful to mankind. 


Science is not evil. It is what men 
with diabolical ideas do with science 
that is evil. Scientific research will 
continue, indeed cannot be stopped. 
Therefore, the world must learn to 
live with science and to use it con- 
structively. We cannot permit science 
to become suspect, ridiculed and even 
reviled, because the world at large 
refuses to accept mature responsibility 
for its use. The world at large, in- 
cluding many of our philosophers 
and psychologists would like to toss 
the onus on the scientists, yet when 
scientists attempt to express opinions 
as to how a world should live in an 
atomic age, they are criticized as up- 
starts and told to return to their 
“Ivory Towers.” Scientists are en- 
titled to express opinions, but in so 
doing, they must avoid the appear- 
ance of being dogmatic. Here lies 
the danger, one that some of the 
most vocal have brushed aside. 


When prominent leaders question 


seriously whether science can con- 
tinue without destroying earthly ex- 
istence, the News Service and similar 
agencies engaged in publicity and 


public relations must accept new 


The News 


Service's original objective of selling 


levels of responsibility. 
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must be 
well-designed 


chemistry augmented by 


plans to publicize 
chemists as chemists; to inspire mem- 
bers of the profession to expand their 


the 
broader and larger fields of public 


outlook so as to encompass 
affairs, and to convince the public, 
that the 
engineers 


politicians, and statesmen 


advice of scientists and 
should be 
fields and 


science and technology affect man’s 


sought in at least those 
in those problems where 


well-being. But in this day and age, 
who can say with complete assurance 
where the boundaries of science end, 
where social, economic, political, and 
spiritual considerations begin? 


Bold leadership is necessary. It is 
potentially available in our societies 
today, but needs stimulation. Should 
we not, for example, strive zealously 
for the 
scientists and technologists to advise 
the 


creation of committees of 


President on 


importance ? 


Congress and 


matters of scientific 
Polit iclans 
about science 


are woefully ignorant 


and need proper in- 


terpretation of its potentialities. 
Should not the leading scientific and 
establish 


committees to discuss problems of 


technical societies liaison 


mutual interest and of interest to 
the public and to take concerted ac- 
tion where such seems possible and 
desirable? Currently this duty is be- 
ing left largely to small organizations 
and groups frequently unrepresenta- 
tive of the professions. 


I am not advocating the formation 


of a pressure group or groups. In- 
deed, such an approach is wholly un- 
realistic undesirable. A 
mere few hundred-thousand (suppos- 
ing all scientists and technologists 


as well as 


were of one mind on all non-techni- 
cal questions) can achieve little if 
anything by high-pressure tactics. 


Our task essentially is one of edu- 


cation—education of the public and 
the politician to understand what the 
scientist can contribute towards the 
solution of social, economic and poli- 
tical problems, and education of the 
scientist on how to work with non- 
people 
arousing suspicion and antagonism. 
It may sound like heresy to some, 
but our chief difficulty lies in the 
fact that too many scientists will not 


technically trained without 


admit that science is but a means to 
an end—not the end itself. 

This is neither the time nor the 
occasion to blueprint a full course 
of action, but a pattern of positive 
needed. 

At the time of the French Revolu- 
the the Court 
which sentenced Lavoisier to death 
stated, “The Republic has no need 


objectives is sorely 


tion, President of 


for scholars.” John R. Baker in his 
book, “The Scientific Life,” 
us that one-hundred and forty-seven 


reminds 


years later, the Soviet Ambassador 
told the British Association for the 
Advancement of Science, “We in the 
Soviet Union never believed in pure 
science.’ The time left us may be 
shorter than we think. 
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Dr. Charles Allen 
Thomas, Hon. 
AIC, who spoke 
on the career of 
the medalist, and 
Rev. Joseph B. 
Muenszen, S.J., 
F. A. I. C., who 
gave the invoca- 
tion at the Medal 
Award Banquet 
May 12, 1950. 
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Medal Presentation 
President Lawrence H. Flett, A.L.C. 


(Given on the occasion of the presentation of the A.I.C. Gold Medal to 
Dr. Walter J. Murphy.) 


ROFESSOR Kirk, who just who are not readers ot Chemical and 
pointed out the evidence ot Engineering News, ot which our 
leadership shown by our Medalist in Medalist is editor. A large propor- 
his academic career, has said that a tion of the members are subscribers 


member of Tue American Insti- to Analytical Chemistry and to In- 


rurTe or Cuemusts is by definition dustrial and Engineering Chemistry, 


a good member of the American of which our Medalist is also the 


Chemical Society. It follows that editor. 
there are no members of THe Since the Medalist became editor 
ot Chemical and Engineering News, 


American INstrrutre or CHEMISTS 
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Dr. Raymond E. 
Kirk, F. A. I. C., 
who spoke on the 
career of the 
medalist at the 
Medal Award 
Banquet. 


the membership of the American 
Chemical Society has expanded from 
about 30,000 to about 60,000. Many 
ot us believe that this growth is a 


staff 


for the development of a publication 


great tribute to the editorial 


which chemists tound necessary to 
their progress. 

Chemical and Engineering News, 
with a circulation of 72,000, is the 
most widely read publication in the 
field of chemistry. In the field of 
science, it takes second place only to 
the Journal of the American Medi- 


cal Society. Industrial and En- 


209 


gineering Chemistry and Analytical 
Chemistry rate second and third for 
the largest circulation in the chemi- 
cal field. The improvements in these 
publications by the Medalist and his 
staff 


record possible. 


have made this remarkable 

Chemical and Engineering News 
is of especial interest to the members 
of the INstiruTe because it reperts 
the current activities of chemists. 
Through its service, all of us have 
come to know more of our fellow 
chemists, and in knowing them we 


have been able to work with them 
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for the greater advancement ot 
chemistry. News of the announce- 
ment of scientific advances has been 
brought to our desks with un- 
believable promptness. 

The day when great advances in 
chemistry were made by the scientist, 
working alone in ivory towers, has 
passed. The great industrial develop- 
ments which are the pride ot the 
chemical protession are made by 
groups of specialists from all fields 
of science. The “know-how” re- 


quired extends beyond company lab- 


oratories into other laboratories, par- 
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John E. McKeen, 
F. A. C., toast- 
master at the 
Medal Award 
Banquet. 
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ticularly those trom which raw 
materials are derived, and those 
companies which will provide a mar- 
ket tor the new chemical products. 

Chemical and Engineering News 
has acted like a mighty lens, focusing 
the scientific knowledge from edu- 
cational, governmental, and _ indus- 
trial research laboratories on the 
solution of chemical problems which 
no man could solve alone. 

‘Today, the progress in any one 
field is vitally affected by the progress 
in all of the other fields. Nothing has 
been so important to industrial prog- 


{ 
— 


PRESENTATION 


ress as knowledge of the advances 
which others are making. 


It is believed that the Medalist 
more than any other one man has 
contributed to the unprecedented ex- 
pansion of the chemical industry. 


A publication is not a finished 
product to our Medalist, but rather 
a growing plant that must be pruned 
and nourished. In this he has fur- 
nished a unique leadership which has 
gathered about him a_ wonderful 
staff, each one of whom is whole- 
heartedly studying new ways of mak- 
ing his publication better. 


Walter Joseph Murphy, F.A.L.C., 
the ceremonies of presenting a medal 
are formal, but with this medal there 
goes a warmth of affection from all 
the members of the INstiruTE who 
are so indebted to you for the un- 
selfish help which you have given 
them. In special honor of this oc- 
casion, the INstrruTe has prepared 
a Scroll, which reads as follows: 


“The Medal of THe AMERICAN 
INSTITUTE OF CHEMISTS is awarded 
to Walter Joseph Murphy—a great 
editor who has focused the world’s 
attention on chemists and their con- 
tributions as professional men.” 


® 


Concannon Serves as 


U.S. Delegate 
C. C. Concannon, F.A.1.C., and 


AIC councilor-at-large, was delegate 
at the meeting of the Chemical In- 


dustries Committee of the Inter- 
national Labor Organization which 
convened in Geneva, Switzerland, 
April llth through April 22nd. 
Appointed by the Secretary of Com- 
merce, Mr. Concannon was one of 
two delegates representing the Gov- 
ernment of the United States. 

The Chemical Industries Com- 
mittee is one of nine committees ac- 
tivated by the International Labor 
Organization to help solve the social 
and economic problems peculiar to 
particular industries. Its agenda for 
this session included setting up work- 
ing conditions and compensations for 
employees and chemists within the 
chemical and related processing in- 
dustries. 

Mr. Concannon also included in 
his itinerary a trip to London to 
investigate the possible nationaliza- 
tion of the British chemical industry. 
This industry is at present under- 
going a major expansion and its 
future status in the world pattern 
is of much concern to business in- 
terests in the United States. 


New Address 

R. S. Aries and Associates, Con- 
sulting Engineers and Economists, 
announce the removal of their execu- 
tive offices from 26 Court Street, 
Brooklyn, New York, to 400 Madi- 
Ave., York 17, N. Y. 
The general engineering and draft- 
ing offices will remain at the former 


son New 


address. 
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The Human Equation in Chemical Reactions 


Sidney D. Kirkpatrick, F.A.L.C. 

Editorial Director, “Chemical Engineering” and “Food Industries ;” 
Vice President, McGraw-Hill Book Company, 330 West 42nd Street, 
New York 18, N.Y. 

(Presented at the Honor Recipients’ Luncheon, AIC Annual Meeting, 
May 12, 1950.) 


H' IW does a chemist become a 

manager, an executive, a “big 
shot” in industry? That question is 
asked me many times as I meet with 
students or interview young chemists 
and chemical engineers starting out 
on their first jobs. When you talk 
with these boys, a good majority of 
them will tell you that they want to 
become executives in industry. Very 
few will tell you they want to be- 
come eminent scientists, teachers, or 
specialized consultants. Why is this? 
It is not solely because they want to 
make money, even though groceries 
do come high these days. Rather, you 
get the feeling that too many people 
nowadays look up to the leaders of 
industry rather than to the phy- 
sicians, lawyers, priests or ministers. 
The banker or corporation president 
outranks the professional man in most 
of our communities. The manager 
outranks the technologist in most of 
our business enterprises. 

We know it is all wrong to think 
that success lies only in’ executive 
work, in directing the affairs of others 
in a large organization. But, never- 
theless, let us think back in our ex- 


perience to see if we can recall some 


examples of how some of these men 
rose to fame and fortune. Here are 
a couple | have picked at random. 

A classmate of mine took his first 
job with a manufacturing company. 
While he was working at a bench as 
a research chemist, some visitors from 
a chemical society meeting were 
shown through the laboratory. One 
stopped to inquire what my friend 
Being a friendly and 
trusting told him—even 
spelled out the chemical reactions. 
But he overlooked the human equa- 
tion. The inquirer was a commercial 
spy who proceeded to patent my 
friend’s process and sell it to a com- 


was doing. 
soul, he 


petitor. Because he was ashamed of 
being so gullible, my classmate de- 
cided to study up on patents in order 
to help his employer win his suit 
against his competitor. Next he got 
a job in the patent department of 
another company, and in a few years 
was admitted to the state Bar. Soon 
he was practicing patent law in New 
York, and one evening was having 
dinner at the Round Table in The 
Chemists’ Club. He got into a heated 
argument with a visitor, ex- 
college professor who had taken a 
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job a few years before as an assistant 
director of research for a large oil 
company. My friend lost the argu- 
ment but he made a friend. The ex- 
college professor offered him a job in 
the research department of the oil 
company. In two years he was general 
manager of that department. War 
came along, and he was drafted for 
a four-year stint in Washington 
where he carried a heavy load of ad- 
ministrative duties. After the war he 
returned as a vice president of the 
oil company and he is now president 
of another large corporation. How 
did he get that way? The answer, I 
think, is that he early discovered that 
the human equation comes first—that 
we cannot make the most of our 
chemical reactions except through the 
medium of human beings. 


Since I have mentioned our dis- 
tinguished friend, the ex-college pro- 
fessor, who is now chairman of the 
board of a billion dollar corpora- 
tion, may I give a capsule history 
of his career? I recall that when he 
left the college he became one of two 
assistant directors of research at the 
oil company. Almost immediately an 
argument set in between these two 
scientists. The other one wanted to 
go to the top management for $100,- 
000 for a research program to study 
the fundamental chemical composi- 
tion of petroleum fractions. Our 
friend agreed that this was import- 
ant, but they were working for a 
pretty hard-boiled boss to whom 
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$100,000 looked like a small fortune. 
But one day our friend took the boss 
into the refinery and pointing to some 
of the oldfashioned dephlegmators on 
the crude oil stills, he told the boss 
that if he would give him $10,000 
to install one bubble cap fractionat- 
ing column, he would save the re- 
finery at least a cent on every gallon 
of gasoline. A little figuring showed 
a saving of several thousand dollars 
per day. Needless to say, our friend 
got the $100,000 for research. He 
now gets a couple of times that as 
his annual wage. But again, there 
were chemical reactions as well as 
human factors entering into the 
equation of our friend’s success. 


Human Relations 


Is it not true with all of us that 
the farther we advance along life’s 
path, the less use we have for our 
science and technology and the more 
we need to have knowledge of human 
relations? 

Management has been defined as 
the act of getting things done 
through people. It is often more im- 
portant to know how to handle 
people than how to do a job. Making 
policies, issuing orders, giving in- 
structions, will get you nowhere un- 
less you can induce people to do 
what you want them to do. So then, 
the key to successful management is 
human relations. If human equations 
were as consistent, as logical, as 
easily balanced as chemical equations, 
life would be a lot easier. But they 
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are not. There are too many vari- 
ables and we know too little about 


them. 


Dr. Roger J. Williams of the Uni- 
versity of Texas, the great biochemist 
brother of Dr. Robert R. Williams 
of vitamin fame, wrote a remarkable 
book a few years ago which he titled 
“The Frontier”. Let me 


quote this one paragraph: 


Human 


Certainly society has made no all- 
out comprehensive attempt to use the 
natural science in 
attempting to understand human 
beings and their functioning in so- 
ciety. We have talked and written 
about men, and have utilized an 
enormous tonnage of humid air and 
printer's ink but in the light of its 
importance, our screntihe imvestiga- 


potentialities of 


tion of human beings has been 
puerile by comparison with the 
thoroughness with which we have 


studied steel, concrete and (even) 


uranium 235 


What fragmentary knowledge we 
have of man has been largely con- 
centrated on that biological robot 
man-in-the-abstract. We have neg- 
lected man as an actual human being. 
remember, is not 


The 


human equation would be quite dif- 


Society, we must 


made up of “average men.” 


ferent if every individual was an 
replica of every other indivi- 
the difter- 


ences rather than the similarities in 


exact 


dual. So we must study 


behavior and human reactions. 


We all know that during the war, 
the Armed Forces made tremendous 
progress in applying aptitude and 
other testing techniques in the de- 


velopment and assignment of person- 
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nel. Today many companies use the 
services of psychologists in hiring 
new employees. A number of com- 
panies regularly employ psychiatrists 
to help preserve the mental health 
and happiness of their employees. A 
tew are applying scientific procedures 
in finding out if their present em- 
ployees are properly placed to take 
full advantage of their abilities, skills 
and aptitudes. 


Dr. Harvey N. Davis, president of 
Stevens Institute of Technology, 
once related multi-talented 
young man had turned up for test- 
ing, entirely on his own initiative, at 
the Stevens Laboratory of Human 
Engineering. He had a good job and 
the tests quickly proved that he had 
the aptitudes that 
work. But he also had three or four 
aptitudes 


how a 


appropriate for 


other strongly developed 
not needed for his present job. When 
the tester asked casually, “What do 
you do with all these other aptitudes 
ot yours?” he came back, quick as a 
flash, “I use them in organizing labor 
Apparently his employer 
had missed a chance by not giving 
that young man a job complex enough 


unions.” 


to bring into play the wider range 
of his human abilities. 


So in the last analysis, we may 
all ask ourselves, our companies, our 
institutions, our profession — how 
well do we measure up not only to 
our present jobs and responsibilities, 
but also to the 
challenges that lie ahead? Are we 


opportunities and 
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taking full advantage of our apti- 
tudes, knowledge, skills and abilities? 
Or are we content to concentrate on 


the inanimate things in the labora- 


tory, on chemical reactions and be- 


havior when we know that leader- 
ship depends so heavily on skill in 


human relations? 


THe AMERICAN INSTITUTE OF 
Cuemists was the first of our chemi- 
cal organizations to discover that 
chemists are human beings—that we 
can advance as individuals and as a 
profession only as we make friends 
and influence people. These men 
whom we have honored in the past, 
and the great editor who will receive 
our Gold Medal have taught us that 
“Humanity in Chemistry” is more 
than a catchy slogan. It our most 
precious possession. 


® 


Awarded Garvan Medal 


Dr. Pauline Beery Mack, F.A. 
1.C., director of the Ellen H. Rich- 
ards Institute and professor of house- 
hold chemistry at Pennsylvania State 
College, was awarded the 1950 
Francis P. Garvan Medal to honor 
women in chemistry, by the American 
Chemical Society. The presentation 
was made at the national meeting 
held in Detroit in April. Dr. Mack 
was cited particularly for her re- 
search on the calcium chemistry of 
bone density. 


EQUATION 


Reid Wins Diploma 

Dr. E. Emmet Reid, Hon. A.I.C., 
professor emeritus of Johns Hopkins 
University, received a diploma cer- 
tifying fifty 
membership in the American Chem- 
ical Society at its April meeting in 
Philadelphia. The presentation was 
made by A.C.S. president, Ernest 
Volwiler, F.A.LC, 


continuous years of 


Farkas Heads Catalysis Club 

Dr. A. Farkas, F.A.1L.C., of the 
Barrett Division of Allied Chemical 
and Dye Corporation, Philadelphia, 
Pa., has been elected president of the 
newly organized Catalysis Club of 
Philadelphia. Its objectives are to 
foster advances in the fields of cataly- 
sis and reaction mechanisms; to pro- 
vide opportunity for discussion of 
work in these fields; to promote 
interest among young scientists; and 
to enhance fellowship and unity 
among chemists of the Philadelphia 
area in catalysis and related subjects. 
Information about the Club may be 
obtained from Dr. Farkas or from 
Dr. F. G. Ciapetta, Atlantic Refin- 
ing Company, Philadelphia. 


Schwarz Appointed 
H. F. Schwarz, F.A.LC., of 
Sherwin-Williams Company, Chic- 
ago, IIL, has been appointed a mem- 
ber of the Exposition Committee for 
the Sixth National Chemical Exposi- 
tion to be held by the Chicago Sec- 
tion of the American Chemical So- 

ciety, September 5th to 9th. 
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Evaluation of Research by One Method 


Dr. E. H. Northey, F.A.LC. 


Administrative Director, Stamford Research Laboratories, American 


Cyanamid Company 


UDGING by the increase in 

membership of such organizations 
as the American Chemical Society, 
the growth of research during the 
past decade seems to have followed 
an exponential curve. There are 
signs, however, that this very rapid 
growth is leveling off. A few research 
organizations which were launched 
like a V-2 followed the full 


rocket trajectory and are no more. 


hav 


Perhaps these events account for the 
current interest in evaluation of re- 
search. Particularly in those com- 
panies in which research is a recent 
innovation, I suspect that the direc- 
tor of research is under pressure by 
those who hold the purse strings to 
answer the question, “What have we 
obtained for all of this cash we have 
been pouring into research?” 

In the lush period shortly before 
the close of the war with heavy earn- 
ings, which if not spent for research 
would largely be taxed away, it re- 
quired no divine guidance to tell 
boards of directors what to do. If by 
1946 they had not seen the light, the 
atomic bomb had clearly shown what 


merely by 


accomplished 


‘ ould be 


(Presented at the AIC Annual Meeting, May 12, 


1950) 


turning the boys loose with plenty of 
cash. 

Those who built new laboratories, 
however, began to be amazed 
by the speed with which cash dis- 
appeared in this research business. 
They became uneasy at the high cost 
of constructing manufacturing units 
to produce the new products result- 
ing from research. They worried 
over the fact that new products had 
to earn a very large profit margin to 
attract the investing public in pro- 
viding new equity financing. In 
other words, reaction had set in to 
the pressures favoring rapid expan- 
sion of research programs. That this 
extended only to the 
point of some concern over what 


reaction has 


companies are getting for their re- 
search dollars and in no sense fore- 
casts any overall decline, is indicated 
by a recent informal poll 
members of the Industrial Research 
Institute. Less than four per cent 
admitted a decline for 1950 to less 
than 90 per cent of the 1949 budget, 
while about 35 per cent had 1950 
budgets in excess of 110 per cent of 
1949. It should be pointed out that 


among 
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leading companies who operate well 
balanced research programs, repre- 
senting a past history of stability and 
orderly growth. However, among 
the membership of IRI there is an 
increasing amount of discussion of 
the importance of evaluating research 
and the methods of doing so. While 
all admit the importance, there ap- 
pears to be no easy solution and no 
panaceas are offered. 


Services Not Evaluated 

We all realize that there are many 
functions and services performed by 
research which are charged to re- 
search but are not susceptible to 
evaluation in terms of Company 
profits. Some of these are: 

1. Training of men for other 
branches of the business. From Jan. 
1, 1947, to Jan. 1, 1950, the Stam- 
ford Laboratories of the American 
Cyanamid Co. transferred 14 Ph.D’s, 
9 Masters and 29 Bachelors to other 
company activities. Each of these men 
represented an investment in training 
by research by which other units were 
to benefit. Each man transferred had 
to be replaced in the research organ- 
ization by a young technical graduate 
who would require several years 
seasoning to become productive. 

2. Entertainment of Visitors. A 
large number of customers, friends 
of the Company, visiting scientists 
and dignitaries are shown through 
the Stamford Laboratories every 
year. This requires the time of many 
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membership in IRI is composed of 


members of the staff, from the ad- 
ministrative director down. Un- 
doubtedly the efforts are worthwhile 
in advertising and good will. 


3. Source of Technical Informa- 
tion. A substantial part of the time 
of any top research man is taken in 
answering technical questions outside 
of the research problems in which he 
is currently engaged. Such advice 
shapes the action taken by key men 
in all phases of the Company’s activi- 
ties and helps avoid costly mistakes. 
It is an important factor in the suc- 
cess of a company, yet defies analysis. 

We do not attempt to evaluate 
these and other plus values which are 
more by-products than main prod- 
ucts of the idea factory which com- 
prises our Stamford Laboratories. 
We measure our output in a quarter- 
ly report entitled, “New Products 
and Developments to which Contri- 
butions have been made by Stamford 
Research Laboratories.” 


In attempting to credit research 
with the value to the Company of 
new products, new processes, and 
new uses for old products, the prob- 
lem is complicated by the fact that 
the desired end result of a net profit 
comes from teamwork of the com- 
pany as a whole. With this realiza- 
tion all we attempt is a very rough 
appraisal of our laboratory contribu- 
tion. 

Responsibility for decisions on 
items to be included is assigned to a 
New Product Development Depart- 
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ment which reports to the vice presi- 
dent in charge of research and de- 
velopment. By its nature this group 
works in close liaison with research, 
production, sales, and general man- 
agement and hence is best suited to 
resolve any differences of opinion as 
to what or how much is to be in- 
cluded. They then advise the Ac- 
counting Department whose function 
in compiling 


is largely mechanical 


the report. 


Guides to Evaluation of Research 

The tollowing considerations are 
guides: 

1. When the laboratory has been 
responsible for most of the original 
research, application studies and pro- 
cess development of a new product, 
all future sales are credited in full. 

2. Where the 
the laboratory and may 
worked out by 


project originated 
outside of 
have been partly 
others, the approximate contribution 
of the Stamford Laboratories is esti- 
mated and only that fraction of the 
sales are credited. In general, less 
than a twenty-five per cent contribu- 
tion is neglected. 

3, On major improvements to old 
processes the laboratory is credited 
with a fraction of sales representing 
the increased production capacity. In 
event of an entirely new process total 
sales of the old product produced by 
the new process are credited. 

4. Royalties received from patents 
on laboratory inventions are credited 


in full. 
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The full 
sales 
each product over a three month 


report shows quantity, 
value, and factory profit on 


period and cumulative for the cur- 
rent year. (Factory profit, just to be 
explicit, is the difference between cost 
of a product as it leaves the factory 
and the net sale value of the prod- 
uct). Products are listed according to 
sales divisions and subtotals tor each 
sales division are given. This full 
report is confidential and goes only 
to top management. A similar report 
with factory profit information de- 
leted is sectionalized and circulated 
to group leaders so that they are 
kept appraised of the sales of prod- 
ucts to which their groups have con- 
tributed. 


Laboratory accounting procedures 
permit allocation of research costs 
against a particular sales division on 
products destined for that division. 
Bar charts are then prepared showing 
the factory profits on new products 
compared to research costs for each 
of the sales divisions. A per cent line 
is also plotted showing the ratio of 
research expense to factory profit. 
Trends over a number of years can 
then be seen at a glance. This per- 
centage of research expense to factory 
profit varies widely between different 
sales divisions. It reflects much more 
than the efficiency of our research 
efforts since factory profits are set 
by the relative competitive situation 
in a given field of products, by pro- 
other 


duction efficiency, and many 
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factors. Good judgment and an in- 
timate knowledge of the factors in- 
volved are necessary in making use 
of this information. It is of course, 
realized that such a record represents 
past performance and is not subject 
to much extrapolation into the pres- 
ent or future. 

A sharply rising percentage curve 
may represent the extra research and 
development effort required to launch 
a major new product, which will not 
show up in factory profits for several 
years. Obviously it would not be wise 
to cut the budget on this develop- 
ment. Properly interpreted, however, 
the charts are of aid to research 
management in directing the flow of 
research effort to those projects and 
fields of activity most apt to prove 


profitable over the long pull. 


The Stamford Laboratories’ per- 
formance as a whole has been good, 
based on a rule of thumb measure 
which was first proposed, I believe, 
by Dr. W. R. Whitney, the founder 
of the General Electric Laboratories. 
It was his belief that a well run in- 
dustrial laboratory after it had been 
operating a few years should return 
yearly in factory profits on the prod- 
ucts it developed, an amount equal 
to the total costs of its research op- 
erations since founding the labora- 
tory. Stated in another way this 
means adding an amount in factory 
profits on laboratory products each 
year equal to the current year’s op- 
erating costs. 


o Research Costs - Cumulative 


x Factory Profit - Yearly 
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The Laboratories’ Performance 
‘| he slide 


mance of the Stamtord Laboratories 


illustrates the pertor 
over the past decade. It excludes the 
first tour years of the lite of the lab- 
oratones during which figures on 
tactory profits ot laboratory products 


available. 


yearly tactory profit line was well 


were not Note that the 


above the accumulated costs of Stam- 
tord operations until the middle of 
1944. In other words the pre-war de- 
velopments ot new products con- 
tinued to expand in volume during 
the carly war years, since some of 
these, such as the sulfa drugs and 
melamine resins, had high wartime 
priorities. Rising costs and govern- 
ment price controls, however, nar- 


Fur- 


ther, the research eftorts which would 


rowed factory profit margins. 
normally have added many new prod- 
ucts to the line were diverted almost 
entirely to wartime programs, com- 
paratively few of which were to re 
sult im products having a place in 
peacetime economy. Also, it was not 
until about two years after the war 
that it was possible to produce new 
products in volume. Steel shortages 
and the prior needs of existing plants 
in replacing equipment badly run 
down by the war years made plant 
construction for new products ex- 
tremely difficult. Note, however, that 
starting at the end of 1947, the line 
representing factory profit on Stam- 
ford developments pointed up at 


about its prewar slope. In tact, if we 
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compensate tor the tour war years, 
the peacetime yearly factory profit 
curve would have been well above 


the accumulated costs of research. 


The method of rough evaluation 


ot the effectiveness of research in 
terms of the ratio of research costs 
to tactory profits on products result- 
ing trom the work, has been in op- 
eration at the Stamford Laboratories 
over a ten year period and has proven 
satistactory. That it is no panacea 
is perhaps best illustrated by the fact 
that its use has not extended to the 
Caleo Chemical and Lederle Labora- 
Company, 


tories Division of the 


which together do a somewhat 
greater volume of research and de- 
velopment than is conducted at Stam- 
tord. One of the detects of the sys- 
tem, and this may be a reason why its 
use has not extended to other Com- 
pany units, ts that no credit is given 
for process improvements which re- 
sult in lowered costs of production 
but do not increase volume. Most 
work of this kind is located at the 
major plants. It com- 


prises a small part of the total effort 


production 


at Stamford and has been neglected. 
In other organizations it may be the 
major activity and require some 
means of evaluation in worth to the 
company as a justification for re- 
search expenditures. 

It is hoped that younger research 
have built 


have not yet 


which 
soundly but which 
demonstrated their value sufficiently 


organizations 
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to be accepted as full fledged mem- 
bers of the company team may find 
something in the above which can be 
adapted to their It seems 
reasonably certain, however, that no 
magical sky hooks can be fashioned 
from it which will hold research 
rockets at peak trajectory. 


needs. 


Dr. E. H. Northey 


Dr. E. H. Northey, F.A.LC., is a native 
of Minnesota and attended the University 
of Minnesota, where he obtained the 
Doctor's degree in organic chemistry in 
1930. He joined the American Cyanamid 
Company in 1932, and in 1933 was given 
charge of a group working in the field 
of pharmaceuticals, in which position he 
played a major role in the development 
of the sulfa drugs. He later became as- 
sistant director of research at the Calco 
Chemical Division, and in 1945 was ap- 
pointed administrative director of the 
Stamford Research Laboratories of the 
company. He is the author of the book 
entitled, “Sulfonamides and Allied Com- 
pounds.” He has served on many com- 
mittees and as Councilor of the A.LC. 


Freed Laboratories Formed 

Mever L. Freed, F.A.1.C., former- 
ly general manager and technical di- 
rector of Rufert Chemical Company, 
Seymour, Connecticut, has formed 
the 
where he is conducting a general 


Mr. 


Freed holds many patents dealing 


Freed Research Laboratories, 


chemical consulting practice. 


with mullite refractories, mould 
wash, bright nickel plating processes, 
nickel catalyst and electro-refining 
processes for non-ferrous metals. The 
Freed Laboratories are located at 


169 Main Street, Seymour, Conn. 
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Koenig Now With Stanford 
Research 


Dr. Louis Koenig, F.A.LC., for- 
mer chairman of chemistry and 
chemical engineering of Armour Re- 
search Foundation, Chicago, Illinois, 
has been appointed to the newly 
created post of assistant director of 
research at Stanford Research Insti- 
tute, Stanford, California. Dr. Koe- 
nig took over his new duties on Feb- 
ruary first. 


Thorp Named Chairman 

Clark FE. Thorp, F-.A.I.C., has 
been named chairman of chemistry 
and chemical engineering research at 
Research Foundation of 
Illinois Institute of Technology. An 
authority on ozone technology, he 


Armour 


heads a department of ninety-five 
scientists and technicians engaged in 
research projects for industrial con- 
cerns and government agencies. He 
has been associated with the Founda- 
tion since 1941, 


Available 


Amorphorous Boron 

Boron Nitride 

Phosphorous Nitride 

Silicon Nitride 

Manganous Oxide 
Aluminum Oxide (beta) 
Cupric Dichromate (crystal) 
Tetranitromethane 
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research and development ex- 

pense for Olin Industries is a 
major cost of doing business. It is 
certainly a large enough portion ot 
our total expense so that our top 
management is continuously conscious 
of the cost of maintaining our re- 
search and development activity. Be- 
ing normally good management ex- 
ecutives, they are naturally concerned 
about what they are getting tor 
their money. Our Research Division 
accepts without question the thesis 
that we must show continuous justi- 
fication for our existence and tunds 
for our operation should be made 
available upon the basis of the evi- 
dence presented of the pertormance 
which is rendered by the use of this 
money. 

Having established this principle 
as a basis of operation, that is, that 
an accounting of our stewardship ts 
required, it immediately became 
necessary for us to establish some 
quantitative means for measuring 
our performance in order that we, 
as managers of research, could gauge 
our progress and also so that we 


Application of the “Index of Return” to The 
Evaluation of Research Results 
Edward Hartshorne 


Issistant Director of Research and Development, Olin Industries, Inc. 
(Presented at the AIC Annual Meeting, May 12, 1950) 


could demonstrate to our Board of 
Directors that their money was being 
spent wisely and that a reasonable re- 
turn was being made to the corpora- 
tion for the money expended. Our 
problems of control and management 
are not simplified by the fact that 
our company operates in six major 
product fields and has its main fac- 
tories approximately 1,000 miles 
apart. 

So as to support the corporation 
with an adequate research eftort, two 
Research Divisions have been estab- 
lished, one at the Western Cartridge 
plant at East Alton and the other 
at the Winchester Repeating Arms 
plant in New Haven. A third is now 
in the course of being established 
near Asheville, N.C., where Olin 
Industries is building a cellophane 
plant on the plant site of Ecusta 
Paper Corporation, utilizing certain 
Ecusta facilities. For our convenience 
ot operation and the management of 
these activities, these laboratories 
have further been integrated on a 
product basis rather than on a func- 


tional basis. This means that we have 
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product 
managers of development, each in 
charge of one of the major product 
For in- 


essentially established six 


activities of the company. 
stance, there is a product manager of 
gun development, of dry cell and 
battery development, of metals de- 
velopment, of ammunition develop- 
ment, of explosives development, and 
of cellulose products development. 

Although brass and ammunition 
are common products of both the 
New Haven and East Alton plants, 
our major production of these com- 
modities is at East Alton and it is 
here that the product managers of 
these products, as well as explosives, 
are established, while the product 
managers for battery research and 
are located in New 


gun research 


Haven. 


Coordination 

One of my major personal respon- 
sibilities is to coordinate the activities 
of these two major Research Divi- 
sions. The maintenance of this co- 
ordination requires continuous vigi- 
lance to see that the work carried 
out is done at the place where the 


best facilities and personnel exist for 


a particular piece of research and i 


such a manner that it will serve all 
of the manufacturing establishments 
when it is completed. In addition te 
the work going on in these two 
laboratories, projects are sponsored at 
various Research Institutes and uni- 
versities throughout the country. 


In order to have some criteria 


against which to measure the results 
of our work so far as the good which 
is done for the corporation is con- 
cerned, we had first to determine 
what it is that we are supposed to 
do. As a general policy, our top man- 
agement established that the Research 
and Development Division is respons- 
ible tor developing and charting the 
courses which our corporation may 
follow in order to reach fields of in- 
creased production and profit. We go 
further in our clarification of our 
specific responsibilities by stating that 
the Research and Development Divi- 
sion shall initiate and conduct the 
necessary investigations and studies so 
as to achieve seven objectives: 

1. Assure supremacy of quality of all 
Olin products; 

2. Develop new and improved prod- 
ucts; 

. Develop new or improved processes; 

. Develop raw materials or raw ma- 

terial sources which will effect 
economies or insure continuity of 
production ; 
Improve the safety of operation; 
(and I might say this one is of 
extreme importance to us since we 
are in the business of manufactur- 
ing and using explosives) 

. Develop new uses for existing ma- 
terials, products, techniques and 
facilities; and finally, 

. Make the best possible return on the 
investment. 


These seven categories of work can 
be more briefly stated as being (1) 
to improve the present products (2) 
to develop new products and (3) to 
decrease the cost of our processes for 
the manufacture of present products. 

In addition to these statements of 
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fields of work we have established 


four criteria by which a possible proj- 
ect will be first evaluated when con- 
sidering this project for execution. 
If it does not either: 


1. Utilize the know-how and technical 
experience of personnel now in Olin 
Industries or 

2. Enable the corporation to exercise 
better control of its manufacturing 
practices and of the raw materials 
required for its current products, or 

3. Make possible the recovery of pro- 
cessing materials—scrap and useful 
by-products, or 

4 Utilize existing facilities, equip- 
ment, buildings, now not earning a 
satisfactory profit, 


it is not considered turther. 


Now, it is well recognized that 


nobody can schedule a_ research 
worker to have a good idea at any 
specific time or within a particular 
time, but it is quite possible to sched- 
ule the completion of an experiment 
when it is 


or group or experiments 


determined that such experiments 
should be made. We recognize the 
usual course of the progress of a 
project through the various stages of 
applied laboratory research, labora- 
tory development, and the pilot plant. 
since our Research Divisions are lo- 
cated within our major factories, it 
is unnecessary in many cases to build 
separate pilot lines and much of our 
pilot plant work can be done directly 
on the equipment which will be even- 
tually used for production in accord- 
ance with the completed development. 


This is done in complete cooperation 
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with the Factory Production Organ- 
ization and frequently by the factory 
production personnel under Research 
Division guidance and leadership. 


When a successful project has been 
completed, a document called a Tech- 
nical Proposal is made to the particu- 
lar Regional Managers where the 
result is 


applicable, proposing a 
specific course of action to be taken 
to establish either a new manufactur- 
ing process or a change in an exist- 
ing one. The Proposal describes the 
process in detail, giving the specifica- 
materials in- 


tions for all the raw 


volved, the specifications for the 
finished product, the methods of test 
to be used in determining whether 
both the raw materials and the finish- 
ed product meet the specifications, de- 
tailed manufacturing procedures and 
sufficient experimental and engineer- 
ing data to support the Proposal. It 
includes a statement from the Patent 
Department as to whether or not 
there is a possibility of infringement 
or whether the Proposal contains 
something upon which patent cover- 
age and protection can be obtained. 
It also contains the latest revision 
of our Research Division estimate of 
which will 
But it is 
important to realize that this docu- 


the commercial value 


follow a successful trial. 
ment is a Proposal that the Regional 
Manager do a specific thing and it 
has been established by top manage- 
ment that the Regional Manager has 


only two choices in regard to this 
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APPLICATION OF INDEX... 


document. One is that he accept it 
and the other is that he 
reject it for cause. There is no allow- 


for trial, 


ance made for a pocket veto. Some- 
thing definite must happen. 

Usually Proposals are accepted for 
trial by the Regional Manager, they 
go into trial production, and during 
this period of trial production the Re- 
search Division discharges its respon- 
sibility to help the Production De- 
partment rub off the rough edges and 
remove the bugs so that finally it is 
in smooth operation. 

During this period the develop- 
ment has the advantage of all the 
production skill and know-how of the 
Factory production and engineering 
people. Their wholehearted coopera- 
tion and driving interest assures the 
obtaining of the most effective and 
rapid utilization of all there is to 
be gained. 


The Index of Return 

At any one time there are projects 
in all stages, from a glint in a re- 
search worker's eye to a satisfactory 
operating procedure in the Factory. 
Just as continuously, there remains 
the for the Research 
Division to justify its existence. To 
do so there must be a yardstick which 
can be applied as a basis for the 
evaluation of the Research Division's 
operation. At Olin Industries, 
have developed such a control tech- 
nique and have termed it “The Index 
of Return.” Mr. Fred Olsen, direc- 
tor of research for our company, has 


requirement 


we 


quite adequately described the work- 
ing of this Index of Return in his 
chapter in the Industrial Research 
Institute’s publication, Industrial Re- 
search Management, 


All of our work, as completed, 
falls into one of the three categories 
of an improved product, a new prod- 
uct, Or an improvement in process. 
An agreement has been reached with 
our management on a basis for scor- 
ing jobs which fall into each of these 
classifications. In the case of an im- 
provement to the process, credit is 
taken for the full the 
savings for a period of one year. For 


amount of 


an improvement in an existing prod- 
uct, credit is taken for three per cent 
of the gross sales for a period of one 
year less any increase in the cost of 
processing to realize that improve- 
ment in product. For a new product, 
credit is taken for three per cent of 
the gross sales for a period of three 
years, always supposing that the net 
profit is at least as much as the three 
per cent credit. The three per cent 
was agreed upon after a wide survey 
was made of the amount of money 
normally spent for research and de- 
velopment by aggressive companies in 


proportion to their yearly sales. It 
was found that three per cent of 
gross sales was not an unusual figure 


to allot for these activities, and 
therefore, that figure was chosen. It 
is understood that these numbers de- 
termined for the Index of Return 


are not dollars but are units only 
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and it is felt that they will give a 
very conservative measure of the 
value received for the research and 
development funds spent. 


Just what proportion of the total 
Index should be contributed by each 
of these three factors, we do not 
know, but it is our aim at the present 
time to keep them somewhere near 
equal. In order to avoid any possible 
stigma of bias in the formulation of 
our Index all of the credits that go 
to make it up are audited by the 
Treasurer's Department. The actual 
mechanics work something like this. 


After the Regional Manager ac- 
cepts a Technical Proposal for trial, 
he places it into initial production 
using all the help we can contribute, 
and after a period of time it becomes 
a normal operating procedure. There 
comes a point when the Production 
Division Superintendent is willing 
to say that he has got the most that 
he can out of that particular Pro- 
posal without further development 
work being done. At that point an 
evaluation of the project is made. 
This is usually a joint estimate by 
the Production Department Super- 
intendent and the Research Organ- 
ization. When an agreement has been 
reached between these two, the num- 
bers are submitted to the ‘Treasurer's 
Department and tormal audit 1s 
made 

It is being recognized in our Fac- 
tory Organizations that this Index 


ot Return is as much a measure of 


THE CHEMIST 


1950 


the effectiveness of the Production 
Organization in taking advantage of 
Research and Development results 
as it is a measure of the Research 
and Development Division _ itself. 
This is a tremendously important 
point and it is only recently that it 
has been realized to be so. The im- 
pact of this realization is definitely 
making itself felt in an improved re- 
lationship between the different Di- 
visions and in the enthusiasm with 
which Proposals are pushed into op- 
eration. No Production Division 
Superintendent wishes to have at- 
tached to him any possible criticism 
of not being progressive or of not 
accepting in a very positive way the 
things that the Research and De- 
velopment Divisions ofter to him. 
This makes it even more important 
that a proper audit be made by a 
disinterested party. 


Let us look at a bar graph show- 
ing our audited Index over the first 
three years for which it was accumu- 
lated. 


Note that the bar for each quarter- 
ly period consists of two sections. 
The lower comes from improvement 
in processes and consists of audited 
manufacturing savings. The upper is 
the result of new and improved prod- 
uct Proposals and is based on 3 per 
cent of the sales value of the products 
affected. A process cost reduction in 
our Brass Mill gives a good example 
of how the Index on this type of 


work is obtained. 
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Cartridges Company 


f au@ited 
2) Pro jeete in proeuction 


Reeeercr 


Calculation of Actual Index of Return 


Research Division Estimate of Savings 


Date of Acceptance for Trial 


1.5c. per Ib. 
March 1946 
1946 


June 

August 1946 

2.1c. per Ib. 
O.K. 


Date of Shipment First Commercial Units 
Date of Regional Manager's Evaluation 
Regional Manager's Evaluation Estimate 
Treasurer's Audit of Evaluation 


Shipments: 


Month 


June 

July 

August 
Total 


Year 
1946 
1946 
1946 


The third quarter of 1947 shows 
what can happen if you become com- 
placent. We had been sailing along 
quite beautifully and had not been 
giving proper attention to pushing 


completed Proposals into smooth run- 


Index for 


No. Units 

Shipped 

6 3,344 

309,940 

693,771 
Quarter — 22,408 


Index 


1,330 
6,509 
14,569 


ning operation so they could be final- 
ly evaluated. We got a rude awaken- 
ing, but the performed its 
function of telling us that somewhere 
along the line we were slipping, put 
us to searching for the trouble and 


Index 
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correcting it. The Index measures the 
results of a development only when 
goods are actually being shipped 
which have been manufactured using 
these processes which have been pro- 
posed. 

This first graph shows the true 
and basic Index consisting solely ot 
audited according to 


returns our 


formula, but for further understand- 
ing of the status of our bank balance 
we superimpose on this graph two 
other additional tactors. 

Research Di- 


prospective 


‘These are first our 


vision estimate of the 


Index from Technical Proposals 


which have been accepted by the Re- 


Prejecte 


meager for 
Q Projects sulmitied te Sores 


gional Manager tor trial and are 
either in the engineering or early 
production stages and, secondly, the 
from Proposals 
which the Manager is 


studying prior to these phases. These 


estimated Index 


Regional 


are our immediate backlog and in 
the course of the next few quarters 
will make up the audited Index. 
Since our formula allows for the 
scoring of results of a particular set 
of Proposals for a very short time 
this backlog must get into position 
ready for evaluation quickly or the 
audited Index rapidly becomes non- 
existent. It is rather interesting to 


note that the estimated expected 
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& seve. opment Jivision 
Cartridge Company 


= 


Index and the actual audited one are 
not too unequal, illustrating that the 
Research Division estimates are not 
excessively optimistic. 

Another function of the Index is 
to point up the continued require- 
ment of finding new worthwhile 
projects to start and to bring to a 
close those infields where the law 
of diminishing returns is resulting in 
a continuing lower return for effort 
expended. New work must be fed 
into the system in a regularly con- 
trolled manner in order for our In- 
dex to be maintained at a good level. 
The next graph illustrates what 


would happen if no new Proposals 


Preéictec 


tn 
_ 

Pro fects 


were issued for three years. The In- 
dex shortly start falling 
rapidly and would soon be practically 
zero with no prospective Index in 
Work must therefore be 
planned to give a balance of short, 


would 


reserve 


medium and long range projects. We 
must confess that the best proportion 
of these classifications for our com- 
pany has not been determined with 
possibly later 
there can be reported more data on 


any exactitude and 
this phase of our operation. 


Another use of our Index is to 
help in choosing projects which are 
worth pursuing. Since this Index is 


our most important management con- 
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trol and since it is also the eventual 
top management measure of our suc- 
cess in spending research dollars we 
estimate the possible Index before we 
embark on any project. An exception 
is made on a moderate percentage of 
our work which is recognized as 
basically in support of a major field 
of our interest. In this situation no 
attempt is made to arrive at an 
Index. On most of our work the 
probable value is obtained by calcu- 
lating the project value ratio as 
shown : 


Estimated Index Probability 


Project of Return x otf Success 
\ alue - - 
Ratio 

Estimated Research Expenditure 

EXAMPLE 

Project 100,000 x O4 ; 
Ratio 40,000 1 


All of the three factors on the nght 
hand side of the equation are of 
course early estimates. Therefore, it 
the calculated ratio is not at least 3:1 
we are very chary of undertaking the 
project. It is easy to see that a greater 
estimated Index could warrant a 
lower factor of the probability of 
success or a reduced estimated de- 


allow both 


numerator to be 


velopment cost could 
factors in the 
smaller. The application of this tech- 
nique helps hold to a minimum the 
projects which turn out to be techni- 
cally successtul, but economically of 
low value. 

Separate Indices can be prepared 
tor each product division pointing up 
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the adequacy or delinquencies of our 
results in each category. The appli- 
cations of the technique are many 
and up to the present time few 
tallacies in its findings have resulted. 

From being solely a measure of the 
Research Division's performance, the 
Index has been developed to evaluate 
the corporation's return on the Re- 
search and Development dollar. It 
now measures the value of the con- 
tribution of the whole team of Re- 
search, Engineering, Production, In- 
spection and Sales. Throughout the 
whole corporation we are increasingly 
aware of our total dependence on a 
smoothly working whole, if a healthy 
profit condition is to be maintained 
and our growth factor continuously 
enhanced. Possibly this one single 
unexpected result of the application 
ot the Index—this better realization 
that the whole body must function 
together—that everybody must pull 
his weight—is its greatest value. This 
teamwork is the most heartening fac- 
tor in the virile life of our company 


today. 


Edward Hartshorne 


Twenty-two years of progressive ex- 
perience in metallurgy, starting, after 
graduation from Massachusetts Institute 
of Technology, with the American Smelt- 
ing and Refining Company, in Mexico, 
have brought Edward Hartshorne to the 
position of assistant director of research, 
Winchester Repeating Arms Company, 
Division of Olin Industries, Inc. He join- 
ed Western Cartridge Company in 1934 
advancing from metallurgist to super- 
intendent of the Brass Casting Shop; tech- 
nical assistant to the superintendent of 
the Brass Mill Division: chief metallur- 
gist, and assistant director of research. 
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Looking Ahead in the Food Industry 


Dr. Lauren B. Hiteheock, F.A.1L.C. 
President, National Dairy Research Laboratories, Inc. 
Oakdale, Long Island, N. Y. 
(Abstract of a paper presented before AIC Annual Meeting May 12, 1950.) 


HE next fifty years will see more 


progress in food technology than 


has been made since the discovery of 
fire. Principal contributions in the 


nineteenth century were made by 
Appert, Pasteur and Prescott, who 
made food preservation practicable. 
The concept of nutrition as being 
something more than calories, pro- 
with the 
dawn of the twentieth century from 
the work of Osborn, Mendel, and 
Casmir Funk on vitamins and essen- 
tial 1900, the 
covery of vitamin A by McCollum, 


followed by the development of a 


tein, and minerals came 


proteins. Since dis- 


general understanding of the role of 
vitamins in nutrition, as well as of 
trace minerals, the interplay between 
protein, carbohydrate, fat, and vita- 
mins, and sparing phenomena, have 
dene much to unfold the complicated 
picture of nutrition in contrast with 
the very simple view held at the turn 
ot the century. 

Great technological advances in 
the past fifty years have made pos- 
sible the application of scientific dis- 
coveries toward better food and dairy 
products. These include the refrigera- 


tor car, cold storage plants, quick 
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freezing, efficient pasteurizing and 
processing equipment for dairy prod- 
ucts, and tremendous advances in the 
A comparison of 
and 


canning industry. 
the dinner table then 
now brings out more clearly than 


average 


anything else can the long strides 
that have been made. Canned toma- 
toes, becoming generally available 
toward the end of the 
century, were probably the greatest 
single contribution to the average 
diet. Today, through improved pres- 
ervation techniques, including modern 
canning or quick freezing, the aver- 


nineteenth 


age table has a great variety of fruits 
and vegetables the year around, with 
little loss of vitamins, minerals, and 
other nutrients. Major improve- 
ments in quality and distribution ac- 
count for the large increase in per 
capita consumption of dairy products. 

In the coming fifty years, there 
will be a great expansion in nutri- 
tional research, followed closely by 
technological advances applying the 
results to benefit mankind. Nutri- 
tional deficiencies due to soil deple- 
tion will be more fully identified, 
then corrected. The role of nutrition 


in medicine will become much more 
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widely understood and utilized, with 
nutrition of the aged in the forefront. 
Improvements in food technology 
will include sterilization without 


heat, yielding products improved in 
nutritional 


value, flavor and color. 


Such methods will permit leveling 
off surpluses by greatly improved 


storageability. 


The trend from urban to “‘semi- 


| rural” life, accompanying the pres- 


of de-centralization of 
; business, will call forth further de- 
velopments in prepared and preserved 
sterilized, 


ent trend 


food products — frozen, 


packaged ready-to-use with minimum 


preparation-ease, of distribution and 


storage, de-centralized processing 
: plants, better quality. As city over- 
: head gets too high, people are going 
to move to smaller communities—at 
: present the hardest places to get ade- 
quate food supplies. Being neither 
rural nor urban, distribution has not 
so far been directed at them. Fresh 
| tropical fruits and vegetables, many 
; now unknown to the average con- 
: sumer, will be on all tables the year 


around. 


Dr. Lauren B. Hitchcock 
Dr. Lauren B. Hitchcock, F.A.LC., di- 


rector of research and development, Na 
tional Dairy Products Corporation, and 


president, National Dairv Research Lab 
oratories, received the S.B., SM 
and Se.D. degrees from Massachusetts 
Institute of Technology Atter a vear 


with H. P. Heed and Sons, he served as 
oftheer in the U.S. Army for seven vears: 
then became professor of chemical en- 
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gineering at the University of Virginia. 
In 1935 he became consulting chemical 
engineer; then manager of sales develop- 
ment of Hooker Electrochemical Com- 
pany; followed by five years with the 
Quaker Oats Company, first as manager 
and then as vice president in charge, be- 
fore taking his present positions. 


Chemical Engineers 
And Economists 
COMMERCIAL CHEMICAL DEVELOPMENT 


Process Analysis @ Market Research 

Surveys — Technical & Economic 

Evaluations @ Application Research 
Product Development 

400 Madison Ave. New York 17. N.Y. 


Eldorado 5-1430 


Sponsored Industrial 
Research 


BJORKSTEN 


RESEARCH 


Chicago, Ill. 13791 S. Ave. “O” 
Madison, Wis. 323 W. Gorham St. 
New York, N. Y. 50 E. 41st St. 


Chemical Translations 
by mail 
Werner Jacobson, B.S.,M.S.,M.A.1.C. 
Translator 
German, French, Spanish, Portuguese, 
Italian, Swedish, Russian, Chinese 


MICROFILMS ACCEPTED 
334 South Mozort Street Chicago 12, Illinois 
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Looking Ahead in the Field of Antibiotics 


John E. McKeen, F.A.1.C. 
President, Charles Pfizer & Company, Inc. . 
(Presented at the Presidential Session, AIC Annual Meeting, May 12, 1950) 


REDICTIONS on the use of 

steel in the next fifty years might be 
stated with some degree of exactness 
inasmuch as there is no immediate 
prospect for the replacement of steel. 
However, the horizons in the chemi- 
cal business are a good deal more 
nebulous, since the chemical industry 
invariably advances in the shadows 
of replacements and substitutions. 

This is especially so in the case of 
“looking ahead” in the field of anti- 
biotics, which is the newest and most 
important of the “new frontiers” in 
the chemical industry. 

Yet there is probably no man of 
science who will dispute that today 
histamine an- 


antibiotics, vitamins, 


tagonists, and hormones constitute 
the four most significant therapeutic 
agents for which science can predict 
a decisive role in the health and 
future of mankind. 

What is an antibiotic? The term 
“antibiotic” is only nine years old. 
It was first introduced by Dr. Sel- 
man Waksman in 1941 to distinguish 
isolated from 


those chemical agents 


cultures of various microorganisms 
which have the effect of destroying 
the con- 


other microbes. However, 


cept that one disease-producing crea- 


ture destroys the life of another in 
order to sustain its own is credited 
to Pasteur and Joubert in 1877. 

The modern period of antibiotics, 
however, dates back to 1939, eleven 
years after Dr. Alexander Fleming 
discovered penicillin. It was recog- 
nized, in 1939, especially as a result 
of the work of Dr. R. Dubos, that 
certain microorganisms in soil have 
the striking capacity to inhibit the 
growth of other microorganisms. In 
other words, numerous microbes in 
soil, or under proper conditions of 
cultivation, release powerful chemi- 
cal agents that either interfere with 
the growth of other organisms or 
kill them outright. 

The introduction of antibiotics as 
chemotherapeutic agents in the treat- 
ment of infections has provided the 
medical with powerful 
new weapons. A whole new group 
of fatal diseases now lend themselves 
to therapy. For example, it is rough- 
ly estimated that antibiotics can be 
results 


profession 


used with fair to excellent 
in thirty to fifty per cent of the cases 
requiring the attention of the physi- 
cian. These advances have given rise 
to the optimistic expectation that new 
antibiotics will be discovered which 
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will be utilized in the treatment of 
presently uncontrolled diseases. 


Since 1940 innumerable chemical 
substances have been examined in- 
cluding those produced by bacteria, 
molds, algae and even higher plants 
like tomatoes and onions. But the 
ratio of useful antibiotics is decidedly 
low, because a new one must meet 
very rigid requirements before it may 
be accepted : 


1. It must kill or suppress the 
growth of a wide variety of 
pathogenic microorganisms and 
actually be superior to the anti- 
biotic in current use; 

2. It must have no damaging ac- 
tion on body cells; 

3. It must be readily absorbed 
into the blood stream; 

4. It must be stable and effective 
in body fluids; 


It must have a low toxicity and 
should not produce resistant 


variants. 


Only penicillin (1941)*,  strepto- 
mycin (1944), chloromycetin 
(1947), aureomycin (1948), and the 
recently discovered antibiotic at 
Pfizer's research laboratories, terra- 
mycin (1950), come close to fulfill- 


ing these requirements. 


While the major antibiotics have 
a wide antimicrobial spectrum, each 
of them appears to possess, in addi- 


when thee ant tice were adminis 


M1. 1944, 1947, 1948 


THE CHEMIST 1950 


tion, a characteristic selectivity for 
certain disease-producing organisms. 
For example, penicillin exhibits a 
relatively high antibacterial action 
against certain bacterial pneumonias, 
streptomycin in certain forms of 
tuberculosis; chloromycetin in ty- 
phoid fever; terramycin and aureo- 
mycin in certain viral, rickettsial, 
psittacosis and protozoan infections, 
and terramycin particularly in cer- 
tain obstinate pneumonia infections. 
The clinician and practicing physi- 
cian, in addition, must give some 
thought to the effect of new anti- 
biotics in combination with establish- 
ed ones. It frequently happens that a 
synergistic action takes place, that is, 
an enhanced effect is realized by the 
joint use of antibiotics which is 
greater than would be expected from 
the sum of their combined actions. 


Let me indicate some of our cur- 
rent and future problems confronting 
research and production, and in this 
way we can make some predictions 
about the future of antibiotics. 

The more widely accepted anti- 
biotics are effective against many 
gram positive and gram-negative bac- 
teria, tubercle bacillus, spirochetal 
diseases, against many rickettsial, 
psittacosis and viral diseases. How- 
ever, there is an urgent need tor 
chemotherapeutic agents effective 
against a few die-hard bacteria, such 
as proteus and pyocyaneus, and 
against certain virus diseases, such 


as poliomyelitis, common cold, 
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Likewise, we have no 
adequate antibiotics potent against 
infections, plant 


measles, etc. 
numerous fungus 
diseases and tumor infections. 

In addition to the gaps in the in- 
tectious diseases spectrum, we have to 
contend with some drawbacks in cer- 
tain of the antibiotics already in use. 
While the requirements which a new 


antibiotic must meet are exacting 
enough, there are frequently minor 
and, in some cases, major short- 


comings. In administering antibiotics, 
heed must be given to side effects, to 
allergic reactions, to toxic effects on 
resistance, and to 
long-continued which may 
lead to the elimination of valuable 


tissues, to drug 
dosage 


bacteria from the intestines, to the 
loss of such vitamins as B and K 
and to the establishment of undesir- 
able secondary organisms. 


These problems plus the numerous 
infections for which there are still 
no available chemotherapeutic agents 
stimulate the search for new anti- 
biotics. The study of new antibiotics 
well standardized. 


thousands of 


is now fairly 
Hundreds of 
samples are being screened constant- 


soil 


ly for the isolation of organisms that 
produce some degree of antibacterial 
action against a variety of disease- 
producing microbes. This screening 
technique is being extended with the 
object of finding new antimicrobial 
agents. The entire antibiotic indus- 


try is spending millions of dollars in 
order to add to the medical arma- 
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mentarium. It is our goal to have the 
best drug available for a particular 
infectious disease. One may be asked, 
why not search for an antibiotic 
which will be effective in all diseases 
thus greatly simplifying chemother- 
apy? The prospects for finding such 
an agent, however, are slim, since in 
order for this hypothetical drug to 
be effective against the entire range 
of pathogenic organisms, it would 
have to interfere with many biochemi- 
cal processes at a level common to all 
In view of this, the 
imaginary all-purpose antibiotic 
might be expected to exhibit toxicity 
to the host as well as to the patho- 
genic microbe. 


living cells. 


The role of antibiotics is not at 
all limited to the direct treatment 
of infectious diseases. The U.S. De- 
partment of Agriculture Laboratories 
have recently been experimenting 
with antibiotics in the food preserva- 
tion industry. The addition of anti- 
biotics (especially subtilin and lupu- 
lon) may serve to lower the cost and 
make many canned foods more appe- 
tizing. The use of antibiotics in this 
way will permit sterilization of food 
in cans at a much lower temperature 
without pressure cooking equipment 
and with preservation of vitamin 
content and improvement in flavor. 
Other fields of antibiotic application 
may be gleaned from its increasing 
use in veterinary medicine, and, ex- 
perimentally, in dentistry as, for ex- 
ample, by the addition of antibiotics 
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to dentrifices in order to reduce the 


incidence of tooth decay. 


Antibiotic research in the future 
could lead to many diverse and un- 
expected paths, since discoveries are 
sometimes made by chance. A con- 
spicious illustration of this kind of 
discovery originated with the detec- 
tion of vitamin B-12 in culture fil- 
trates of such antibiotics as strepto- 
mycin, aureomycin and terramycin. 
It has now been established that one 
of the factors in the animal protein 
factor which promotes the growth of 
chicks, turkeys, swine, etc., is vita- 
min B-12, the vitamin which pro- 
duces a remission in patients suffer- 
ing from pernicious anemia. As little 
as four pounds of fermentation prod- 
uct when added to a ton of animal 
feed will increase the growth of 
chickens, turkeys and swine by about 
fifty per cent. Perhaps even more 
amazing has been the experimental 
observation that several antibiotics, 
penicillin, streptomycin, aureomycin 
and terramycin, can act as powerful 
growth stimulants over and above 
that produced by vitamin B-12 alone. 
Thus, these investigations have open- 
ed antibwtics to the field of nutrition 
and this, in turn, has provoked new 
avenues of research regarding the re- 
lationships of antibiotics to vitamins. 
It is not too much to hope that these 
investigations may help to solve many 
of the nutritional problems in our 
own and in foreign countries—a real 


challenge tor the future. 
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But, at the present time, far more 
emphasis is being put upon the ap- 
plication of antibiotics to medicine. 
In some countries, plans are being 
laid for the use of antibiotics in 
eradicating venereal diseases on a 
mass scale. The relative need for 
antibiotics abroad, in comparison with 
the U.S., may be seen from a single 
example. The pneumonia death rate 
for New York City during recent 
years has been about 100 per 100,000 
of those who contract the disease. 
On the other hand, mortality rates 
of 300 to 500 per 100,000 are rela- 
tively common in many foreign cities. 
The general comparative situation is 
highlighted by the following table 
based on the latest available statistics 
published by the United Nations of 
life expectancy in various countries: 

LIFE EXPECTANCY 
AT BIRTH 


Years 
United States 68.3 
Canada 67.2 
France 65.3 
England and Wales 62.3 
Italy 54.9 
Portugal 50.7 
Japan 48.3 
Venezuela 46.7 
Colombia 46.3 
Chile 41.9 
Egypt 38.6 
Mexico 33.3 
India 28.6 


From this table it can be seen how 
great are the variations in longevity 
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and general standards of health in the 
various countries of the world. 
While the World Health Organ- 
the United Nations is 
studying methods of 


ization of 
ameliorating 
these conditions, this is, of necessity, 
a long range program. However, the 
future of antibiotics in the U.S. may 
be far better appraised. Available 
statistical data show the approximate 
incidence of common communicable 
diseases, the trend of diseases, and 
the mortality. 


APPROXIMATE INCIDENCE 
OF COMMUNICABLE 
DISEASES IN THE 
UNITED STATES 
IN 1949 
Per cent 
38.22 
19.97 
11.33 
6.33 
4.53 
4.06 
3.75 
3.95 
2.63 


Measles 
Chicken pox 
Mumps 
TB (all forms) 
Pneumonia 
Scarlet Fever 
Whooping Cough 
Dysentery 
Influenza 
Polio 2.26 
Septic Sore Throat 1.14 
Hookworm 384 
Diphtheria 43 
Rheumatic Fever 24 
Undulant Fever 23 
Incidence and mortality data fur- 
nish at best only a rough measure of 
the hazards of a disease. It must be 
recognized too that mortality is in- 
fluenced by many long-term factors 
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improvements in medical 
practice, in sanitation, facilities for 
the care of the sick, reductions in 
occupational hazards and the general 
rise in the standard of living. These 
factors must be carefully considered 
in any proper and consistent evalua- 
tion of the effect of antibiotics on 
mortality. 


such as 


Through the interpolation of avail- 
able data, an estimate has been made 
of the changes that have occurred in 
the major classifications of illnesses 
between 1928-31 and 1949. (Page 
238) 

The table, “Death Rates for Select- 
ed Causes (U.S.),” which appears in 
the 1949 Annual Report of the Pub- 
lic Health Service, Federal Security 
Agency, shows many things—the im- 
pact of an aging population, the in- 
creasing importance of the degenera- 
tive diseases, and the effect of better 


medicines, newer drugs and therapies 
on the older people. It also indicates 
that sixty-five per cent of the deaths 


today are from the degenerative 
diseases. 

However, let us concentrate our 
infec- 
These diseases have 


been divided into six groups below 


attention on cancer and the 


tious diseases. 


according to their estimated relative 
significance. 
GROUP I 
Cancer 
Pneumonia 


Diarrhea & Enteritis 
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A COMPOSITE EVALUATION OF DISEASE TRENDS* 
1928 - 31 — 1949 


All Cases Days in Bed Deaths 
Disease or Illness 1928-31 1949 1928-31 1949 1928-31 1949 


Minor Respiratory ) 


Major Respiratory ) 39.99% 38.5 32.2% 27.0% 16.6% 4.2% 
Degenerative 5.2 10.0 15.6 20.0 49.3 65.0 
Accidents 90 8.0 6.9 6.0 9.1 7.0 
Minor Digestive) 
Other Digestive) 10.5 10.0 9.3 7.7 7.0 4.0 
Communicable 8.7 7.0 8.6 6.0 4.2 5 
Female Genital 
& Puerperal 5.4 3.7 10.6 5.3 1.5 5 
Skin 4.0 3.5 4 7 — — 
Rheumatic 3.1 5.0 3.3 6.5 — 
har 2.0 1.5 3 4 
Nervous : 1.7 2.0 4.5 6.5 1.9 1.0 
All Others 10. 10.8 7.2 13.9 10.4 17.8 
*Estimates prepared by Chas. Pfizer & Co., Inc. (Market Research) ¥ 


GROUP II GROUP V 


Respiratory Tuberculosis Meningitis 
Syphilis Typhoid & Paratyphoid 
Whooping Cough Furuncles, Ulcers and 
Cseneral Respiratory In- Skin Abcesses 

tections Sinusitis 


Infections of Teeth and 


GROUP Ill 


(sums 


= GROUP VI 
one 
— Conjunctivitis 


Undulant Fever 
Influenza 


Rheumatic Fever 


GROUP IV We can now make an appraisal of 


va the general value of antibiotics in the 


treatment of these diseases. 


Chicken pox 


Mumps Group I 
Malaria Cancer: Despite the best efforts of 
Diphtheria American research scientists, we have 


Throat Intections not as yet found any cure for cancer. 
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Indeed, the cause of this “scourge 
of mankind” has not yet been satis- 
factorily explained and thus it is 
hard to determine whether the best 
line of approach lies through a hor- 
chemothera- 


mone-like substance, a 


peutic agent or an antibiotic. 


Further, one can speculate with 
some degree of certainty that the ex- 
perience in fermentation chemistry 
which has led to the new antibiotics 
can be used in the search for an 
antitumor agent. Such a substance, 
showing some toxicity, was obtained 
from a recently isolated microorgan- 
ism, was found to inhibit the growth 
of Sarcoma 180 in mice according 
announcement of the 


to a_ recent 


Sloan-Kettering Institute. 
Penicillin the 


newer antibiotics, including terramy- 


Pneumonia: and 
cin, are particularly effective in the 
treatment of pneumonia. The greater 
portion of the drop in mortality trom 
34.0 per 100,000 in 1941 to 18.2 
per 100,000 in 1949 may be attri- 
buted to more 
significant 


antibiotics. An even 


decline in mortality is 


anticipated in 1950. 

and Enteritis: This is 
a field for the future. 
Some of the newer antibiotics, in- 


Diarrhea 
still largely 


cluding terramycin, have evidenced 


some effectiveness in these indica- 
tions; however, the subject requires 
a considerable amount of additional 
clinical work before the exact merits 


of these products are known. 
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Group Il 

While 
mortality has been reduced from 37.1 
per 100,000 in 1941 to 22.0 per 100,- 
000 in 1949, progress in this field 
generally is not considered satisfac- 
the development of 


Pulmonary Tuberculosis: 


tory, despite 
streptomycin, dihydrostreptomycin 
and the recent adjunctive use of 
para-aminosalicylic acid. The newer 
antibiotics, neomycin, mycomycin and 
viomycin, another 
of the Pfizer Laboratories, may offer 


new hope against this disease. 


recent discovery 


Syphilis: Since the advent of the 
antibiotics, mortality 
has been nearly halved. If existing 
antibiotics are fully utilized, experts 
believe that syphilis can be virtually 
eliminated in this country in about 


from syphilis 


5 years. 


Whooping Cough: Mortality on 
whooping cough has already been re- 
duced over fifty percent since 1941. 
However, most of the improvement 
up through the middle of 1949 is 
probably due to better management 
of the disease rather than antibiotics. 
We now find that terramycin, aureo- 
mycin and chloromycetin do an ex- 
cellent job in controlling the disease. 
Consequently, by the end of 1950 
or 1951, at least, whooping cough 
should be a Group V or even VI 
disease. 

General Respiratory Infections: 


While we definitely have not solved 


the problem of the “common cold”, 
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tair to good job in preventing res- 


piratory complications. 


Group Hl 

Nephritis (Bright's Disease): Un- 
fortunately, | can report only very 
limited progress with antibiotics in 
the treatment of nephritis. 

Poliomyelitis: Antibiotics similarly 
have made no advance in the treat- 
ment of infantile paralysis. This is 
another field of the future. 

Scarlet Fever: By shortening the 
duration of scarlet fever and reducing 
complications, antibiotics have played 
an important role in the seventy-five 
per cent reduction of mortality from 
scarlet tever since 1941. 

Influenza: Some ot the newer an- 
tibiotics may have some direct effect 
on influenza, however, the present 
evidence is inconclusive. Unquestion- 
ably, antibiotics have considerable in- 
direct value in preventing pulmonary 
complications. 


Group IV 


Veasles, Chicken pox, Mumps, 
VWalarta Diphtheria and Sore 
Throat: Available antibiotics have 


little discernible effect on measles, 
chicken pox, mumps or malaria. 
Penicillin given in conjunction with 
diphtheria antitoxin is believed to be 
a contributory factor in the current 
reduction in mortality from this dis- 
ease. Antibiot cs also are effective in 
most throat infections. 

Group V 


In typhoid and  paratyphoid, 
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chloromycetin has been of direct 
benefit in the control of the disease 
and in reducing complications. Anti- 
biotics have been of increasing value 
in the treatment of furuncles, skin 
abscesses and ulcers and in the treat- 
ment of some of the cases of sinusitis 


and in certain types of meningitis. 


Group VI 

Excellent results are obtained in 
the treatment of conjunctivitis, and 
undulant fever. Antibiotics also are 
of certain value in reducing the in- 
itial stages of rheumatic fever. 

From the 
evaluation of antibiotic therapy, it 


preceding summary, 
will be seen that the opportunities for 
future developments in the field of 
antibiotics could conceivably exceed 
present accomplishments. It has been 
estimated that if the gaps in antibiotic 
effectiveness were filled in, antibiotic 
usage could easily double or even 
triple. 


It has been my purpose to give you 
an idea of the magnitude of the 
tasks that lie before us in the field 
of antibiotics. The prospects are in- 
deed bright that some day the anti- 
biotics industry will realize its goal 
of providing to physicians chemo- 
therapeutic agents for the control of 
practically all infectious diseases. I 
have indicated enough of the current 
problems toward which antibiotic 
research is speedily evolving answers, 
and as a consequence it is not too 
optimistic to expect that the search 
for antibiotics will further the ad- 
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related ficlds of medical 


therapy as in cancer and in nutri- 


vances in 


tional diseases. 


The antibiotics industry and the 
medical protession have achieved a 
degree of organization of scientific 
teamwork—in research, in production 
and in clinical application—which 
has been seldom surpassed. The re- 
search scientists have given us the 
new discoveries, and the production 
engineers have given us the know- 
how to mass-produce antibiotics of 
a variety and quality undreamed of 


It has 


the physicians to advance the evalua- 


a decade ago. remained for 
tion and the proper administration 
ot in the war 
against disease. This cooperative pat- 
tern truly exemplifies the potential 


antibiotics great 


contribution the American way can 
make to the betterment of human 


life. 


® 


The Period of Preparation 
Great have been the achieve- 


ments of this half-century, there is 


as 


no ground for complacency on the 
part of any of us in chemical indus- 
try throughout the world when what 
has been so far accomplished is re- 
viewed against the background of the 
unfulfilled basic requirements of man- 
kind. During the last thirty years 
the population of the world has been 
increased by some 400 million. It 
continues the of 
twenty million a year; and we are 


to grow aft rate 
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told that already there is a shortage 
ot tood ot over 300 million tons a 
year... 

The fundamental materials needs 
of mankind are: Food, fuel, clothing, 
shelter and protection from disease. 
It may be that future scientific his- 
torians will speak of the first half of 
the twentieth century as a period in 
which chemical industry conditioned 
and itself for the great 
task of meeting those fundamental 
needs—of grasping the elements and 


prepared 


moulding them to man’s use. 


—Sir Frederick Bain, Kt., M.C. 


Peters Assigned to 
Development 
Dr. Franklin T. Peters, F.A.L.C., 
has been assigned to the newly form- 
ed Development Department of Gly- 
Company, Brooklyn, 
with the Sales 
since 


co Products 
N.Y. He has been 
Department of the 
1947, following ten years with E. I. 
du Pont de Nemours & Company in 
research positions, 


company 


Luckens Appointed 
Mark M. Luckens, F.A.1L,C., has 


been appointed lecturer in sanitary 
at Newark 
Engineering, Newark, 


and 
College of 
New Jersey. 


chemistry biology 


Dr. Raymond E. Kirk, F.A.1.C., 
addressed the April meeting of the 
Northeast Tennessee Section of the 
American Chemical Society, on “The 
Training of Chemists in the Modern 


World.” 
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A University President Looks Ahead 


Dr. Arthur A. Hauck 


President, Unwwersity of Maine, Orono, Maine 


(Condensation of a talk presented betore the twenty-seventh 


>. in science and industry are 
among those most keenly aware 


ot mankind's need tor looking ahead. 


We who are not scientists feel that 
need, too. Our actions, whether as 
individuals or as participants in or- 
ganized society, tend to be meaning- 
less without the orientation that is 
looking both backward 


and torward. Right now, some men 


gained by 


insist that we have no future to con- 
template. Your program, which has 
tor its theme the potentials of the 
next halt-century, bears eloquent 
witness that you do not subscribe to 
such belief. We in education share 
your taith. Resignation to sup- 
inevitable and 


posed|y impending 


doom is not tor us. Were we to 
accept such a notion, and let it 
govern our actions, we should cease 
to be educators. 

In today’s time of crisis, we in 
education can properly paraphrase 
one ot Winston Churchill’s historic 
remarks. We can say, with fervor, 
that we are not here to preside over 
the liquidation of civilization. So 
long as science and education are 


living forces, the end product of the 


annual meeting of the AIC.) 
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centuries spent in the accumulation 
ot our present store of knowledge has 
to be something besides selt-annihila- 
tion. 

My first prediction concerning the 
future of education is that there is 
going to be a future. It will be a 
future with problems, but mankind 
has been dealing with major prob- 
lems since the beginning of history 
and there have been many periods of 
stress and strain. If a crisis confronts 
civilization, it is by no means the 
first one. 

We are in an era of rapid change 
and adjustment. Our problems may 
be even more complex than any 


which heretofore have challenged 
the forward-lookers in humanity's 
painful, but persistently hopeful, 


groping out of the past. But if our 
problems are greater, we are better 
equipped to deal with them. We are 
the heirs to a greater fund of know- 
ledge and experience. We know how 
to increase that fund through our 
own efforts. 

Education has been having its own 
period of rapid change and adjust- 


ment. Several predictions about edu- 
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We 


know, tor example, that more young 


cation can be made, however. 
people than ever before will be going 
to school. Doubtless you have al- 


been 


your home communities, for the prob- 


ready made aware of this in 
lem of expanding school tacilities is 
a difficult one. You know how much 
concern this is causing in state and 
federal governments. 


The sharply increased birth rate 


of the war and postwar years has 


made our nation’s educational plant 


and personnel inadequate. The num- 
ber of children under five rose from 
10,542,000 in 1940 to an estimated 
15,400,000 in 1949. Children in the 
5-to-9 age group numbered 10,685,- 
OOO in 1940. In 1955, it is esti- 
mated, the same age group will total 
16,356,000. Within the next 
vears, our schools must absorb 5,700,- 
000 children, 
a year. The peak load will come in 


five 


more than a million 
1960, when schools will have 9,000,- 
000 more children than are now en- 


rolled. 
That classrooms, 
more of everything by way of facili- 


means more 
and more teachers, especially 
Federal data 
were recently adduced to show that 


ties, 
elementary teachers. 
we would need to train more than 
a million teachers and invest at least 
ten billion dollars in our school plants 
in the next ten years in order to keep 
education up to the standards of 
1930. We have hardly begun to meet 
this challenge. 


cannot be 
drawn between higher education and 


Lines of demarcation 
the elementary and secondary schools 
so tar as the national interest is con- 
To be effective, education 
must be good at all levels. Good col- 
lege and 


cerned. 
professional training re- 
quires adequate provision for training 
in the grade and high schools. 


More People Will Study Longer 

A second predictable fact will af- 
fect every level of the educative pro- 
cess: More people are going to stay 
in school longer. Perhaps all of you 
have had a hand in making that pre- 
dictable, for the fact results directly 
from our progress in science and 
technology. Industry, whether in the 
factory or on the farm, no longer 
depends primarily on enlist- 
ments of unskilled labor. Increased 
use of machinery of all kinds has 
steadily reduced the 
quirements for given units of pro- 


Many 


man-hour re- 
duction. processes that once 
engaged workers by thousands are 
now performed by automatic ma- 
chines that require relatively small 
numbers of skilled mechanics to keep 
them in running order. 

Industry, then, is exerting pres- 
sure for longer schooling (1) by con- 
stantly lessening its demands upon 
total time, thus 
making more years of study both teas- 
ible and socially desirable; (2) by 
constantly increasing its demands tor 


the community's 


special skills, for training of the kind 
that calls for more time in school. 
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Progress may be expected to heed 


both I predict that through 


factors 


hool li le 
sc Tools society will earn in 


the 
to avail itself of the bon- 


creasingly 


anza conferred upon it by science 
and industry in the form of leisure 
time. We have not yet made even a 
fair start in that direction. In all 
history, our opportunity ts unique. 
‘ 


had 


citizens 


No other nation has ever such 


opportunity tf train so many 
tor efective participation in public 


affairs 


It seems evident that the demands 
of industry for special training will 
Wee 
and 
cational system to fit particular needs. 
Local 


and 


be met may look tor elabora 


toons modifications of our edu- 


technical schools, institutes, 


adjusted to 


‘4 olleges 


specific comn inity requirements will 


play an imereasingly important part 
in the next half-century. 
What of the colleges and univer- 


Lhe 


sities 


postwar bulge in college 


enrollments will soon be over. Next 
vear the number of students will take 
an appreciable drop. Atter that, we 
may expect a leveling oft until the 
higher institutions begin to teel the 
effects of the new birth rate. In the 


next fifty years, a larger proportion 


ot the population will be trained in 


and universities Percentage 


wise, the in umnot be expected 


ream 


to equal that of the first half of this 
century, when the college population 
rose tron te 2 But 
the trend w Il continu 
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Who Will Go to College? 


Another prediction: All of us are 


going to be more concerned about 
who is to have the privilege of going 
to college. The G.l. Bill of Rights 
gave new emphasis to what many of 
us have known for some time. It 
demonstrated, in a constructive way, 
that the colleges have not been get- 
ting all of the best available human 
material. By giving 


tunity to war veterans, who had they 


college oppor- 


not been in the armed services, would 
never have had a chance at higher 
education, the 


government program 


proved the existence of a vast, un- 
tapped reserve of talent. It showed 


that selectivity based on economic 
circumstance alone does not suffice to 
develop, either for industry or tor 
society, the full potential that Ameri- 


can youth has to offer. 


Failure to use that potential is 
terms of 


well-being, 
base college 


economically wasteful. In 


national and community 


artificial barriers that 


admission on tactors other than na- 


tive ability and demonstrated capa- 


city are outmoded and dangerous. 
We have, then a problem for early 
solution. We need more holarships ; 
better ways of discovering talent and 
the 


graduate schools. I predict that the 


guiding it into colleges and 


problems will be solved. Many seg- 
ments of industry are aware of the 
need and what it means to them, and 
are working with the higher institu- 
scholarships, fel- 


tions, establishing 
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lowships, and other programs de- 
signed to bring the best candidates to 
the top of the educational ladder. 
This and the other things men- 
tioned will cost money. The future 
will accentuate a question already 
raised: How can we support a better 
and more comprehensive plan ot edu- 
aftord it? I shall 


Let us 


cation? Can we 
take a non-political view. 


examine the problem in terms of 


old-tashioned economics. By eco- 
nomic criteria, what determines what 
we can afford? If we talk in terms 
of plant, is not the economic utility 
ot the end product the main deter- 
minant? Is the economic need great 
enough? Or in other words, does the 
it? If the 


demand for his product is so great 


economic demand justity 


that he needs a new plant, can the 
manufacturer afford to expand? Can 
he afford not to? 


The Economic System and 
Education 

‘Too little attention has been paid 
to our economic system's direct de- 
pendence on education. Because that 
dependence is very real, and because 
it will be discovered, I predict that 
will be We 


shall afford it because we cannot af- 


education’s needs met. 
ford not to. Too often, the economic 
view of education has been too nar- 
row. It has been regarded mainly in 
terms of the economic betterment of 


the individual. Many think of school- 


ing as a luxury item, for the favored 


tew. 


What about industry’s own need 
tor trained men engineers, chemists, 
physicists, scientists, and technicians 
oft all kinds? Were there too many 
of these during the war years? As 
increasingly 
that the 


cumulative impact of science and a 


our economy becomes 


intricate, can we believe 
machine age will lessen the demand 
tor highly trained men? 


That is one of education’s major 


economic aspects. Technology's ef- 
tects on the labor market were men- 
tioned before. Suppose that, because 
of the belief that it could not be af- 
forded, education failed to take under 
its wing that part of the young popu- 
lation no longer needed in manual 
industry. Some short-sighted em- 
ployers might applaud the immediate 
labor 


market. But a major economic dis- 
industry 


depressive influence on the 


ruption would result, all 
would suffer, technological progress 


would be arrested. 


What about the educated man as 
a consumer—as a customer? That 
economic aspect of education is too 
often overlooked. Yet education and 
our standard of living are inextric- 
ably linked. Any letdown in 
would have its immediate effect on 
with devastating conse- 
quences to those industries that pro- 
vide the things now comprehended 


one 


the other 


in an American standard of living. 
You cannot sell, for example, such 
products of Webster- 
Merriam dictionaries and Encyclo- 


industry as 
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pedia Britannica sets to people who 
never went bevond the sixth grade. 
We need not be so obvious, though 


it may be remarked im passing that 


the pulp and paper industry ts one 
that has a big economic stake in what 


would be 


that 


happens to education. It 


to find an industry is not 


aftected 


hard 
directly or indirectly, by 
the nation’s cultural standards. 


You 


this So do the 


scientists know a lot about 


sales managers of 


your companies ational data 


fwure so umportantly in their market 


surveys that we may wonder why 


industry's dependence on education 


has received so little recognition 10 


irrent discussions of what we can 


or cannot aftord 


What about education's direct con- 


tribution to the expansion of the 
economy? The new products and 
new Processes the economn pains, 
that come straight trom the univer- 
sities? Whole new industries have 
had their birth in academic research. 


That us certainly going to be remem 
bered it a showdown comes on this 


economically 
halt 


question oft what is 
n educations nent 


entury 


lo make the point clearer, let 
us project ourselves back to the vear 
OOM) How well could the men of 


that time have estimated the nation’s 


ability to spend money tor education 
n the fifty vears ahead? Thev were 
i bit hand upped were they not, 
when it came to sizing up the Amer 
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can economy and its potentials? The 


industry 


auto was an unimpress ve 
infant. Aviation did not exist. Who 
could have toreseen it in its true 
economic proportions? How about 
radio, television, and many of the 
other industries that today account 


for such a large part of our economic 


activity ? 


The lesson seems to be that 
education and science can be counted 
among the fare-paying passengers on 
our economic journey through the 
twentieth century. 

It the next fifty years fulfill their 


shall 


education as a 


promise, we stop regarding 


higher mere refine- 


ment, a luxury, which, subject to 
our inclinations and pocketbooks, is 
deserving ot our patronage. All ot us, 
if progress is to be meaningful, will 
come to realize that we are dependent 
the 


gives us. The question is not whether 


on education tor protection it 
we shall deign to protect education, 


but whether we, in our own self- 


interest, can release education's vast 


potential for human betterment. 


Fundamental Research 
Emphasized 
In connection with our efforts to 
release that potential, | shall make 
two more predictions: (1) We shall 
pay more research in 
science. (2) We shall 


establish the inviolability of academic 


attention to 


tundamental 


treedom, the right of the free mind 


to pursue tree inquiry. 


During the last decade, great em- 


phasis has necessarily been 


placed 
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upon research in the practical appli- 


cations of science. In wartime, our 


universities and major technical in- 


stitutes dropped their special projects 
and turned to pressing exigencies of 
national detense. Their contributions 
to tremendous, and 


victory were 


given wholeheartedly, since the in 
tegrity of higher education itself was 
one ot the things at stake in the con- 
flict. 


upon 


future security will depend 


more than research related to 


immediate practical needs, whether 


ot 
strength will depend, in the long run, 


warfare or industry. America’s 
upon our ability to keep pushing tor- 
ward the frontiers of knowledge. 

The universities feel that, in the 
years ahead, they must reafirm their 
basic interest in science tor science’s 
sake. That this is not an affront to 
industry, or to those whose primary 
concern must be with the practical 
applications is borne out by the many 
testimonials in behalf of pure science 
that have come in times past from in- 
dustry itself. 

Truth for truth’s sake is the high- 
est goal we can have, and none shall 
suffer by its pursuit. But to pursue 
it, we must be free. Right now aca- 
demic freedom is under heavy fire. 
We may hope that the attacks, trace- 
able to the stress of recurring world 


crises, are but a passing phase. But 


there is evidence that the problem is 
becoming critical, 


The colleges and universities have 
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no alternative but to defend resolute- 
ly their position. In the days ahead, 
the university must ever be the home 
ot 
civil rights on which it is based, aca- 


the tree mind. Like our other 
demic freedom is something you have 
or you do not have. The suppression 
ot ideas is not primarily an offense 
against the individual. It is an offense 
against democratic society. The his- 
tory of our tree society proves that 
ideas are never dangerous when 
reason is left free to weigh them. 
It we fortify our faith in truth, 
it, 


our 


and refuse ever to fear we can 


advance confidently into new 


halt-century. 


Dr. Arthur A. Hauck 


Dr. Arthur A. Hauck, president of the 
University of Maine since 1934, was born 
in Springfield, Minnesota. Reed College, 
Portland Oregon, conterred the A.B. 
degree on him, and Columbia University, 
the Ph.D. degree. He taught in elemen- 
tarv schools in Idaho and Ohio, and then 
was assistant dean for a vear at Antioch 
College. The Hawaiian Islands lured 
him into serving as president of Punahou 
School for six years. He returned to be 
assistant to the president of Vassar Col- 
lege until 1931, when he became dean of 
Latavette College, which he later left to 
assume the presidency of the University of 
Maine. 


The Porcelain Enamel Institute 
announces that its Twelfth Annual 
Forum will be held September 13th 
to 15th at the University of Illinois, 
Further 

the may 
tained trom: Porcelain Enamel In- 
stitute, 1010 Vermont Ave., N.W., 


Washington 5, D.C, 


Urbana, Illinois. informa- 


tion about Forum be ob- 
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Our Svothetic Ove and Pigment Industry 


Challenges the Chemist 
Dr. Hans Z. Lecher, F.A.LC. 


Durector of Research 


laid the toundation for the other 


industry of synthetic dyes 


synthetic organic industries. It is 
about three-quarters of a century old 
in Europe, but only about one-quar- 


ter of a century old in our country. 


The reasons tor this late develop- 


of our dye industry are well 


More 


industry, 


ment 


known. than in any other 


chemical development of 


the manufacture of synthetic dyes 
went parallel with the development 
ot the classical structural organic 
chemistry. Since this classical organic 
developed in 


that 


chemistry was mainly 
(jsermany, it is not 


the cradle of the 


surprising 
dye in- 
We 
must remember that during this de- 
velopment (between 1871 and 1914) 


synthetic 


dustry stood in that country. 


there was a long period of peace and 
tree commercial relations among the 


nations of the world, and German 


dves were treely imported into this 


country and accepted as a matter ot 


course Lhe ingenuity of our scien 
tists and inventors went into other 
hannels part cularly into electrical 
ind mechameal engineering 
When our universities and col- 


other centers of research 


leves and 


Caleo Chemical Division, American Cyanamid Co. 


were approaching a high standard, 


classical inorganic chemistry was al- 
most a closed book. Classical organic 
chemistry had already advanced tar, 
and as long as forty years ago prom- 
inent scientists predicted that this 
book also about to be 


Naturally, our scientists paid more 


was closed. 
attention to those parts of chemistry 
that were still young and seemed to 
have a greater future. As a conse- 
quence, we developed a considerable 


and 


in biochemistry. We did very little in 


strength in physical chemistry 


classical inorganic chemistry, and 
forty vears ago were rather weak in 
classical organic chemistry, which 1s 
the toundation of the dye chemistry. 
Betore the first World War, it was 
quite customary for our organic stu- 
dents to go for a year or so to some 
outstanding teacher in Germany. 
The first World War conspicious- 


had 


economy of the 


ly demonstrated what damage 
done to the 


States by 


been 
United 
schools of organic chemistry and by 


not having good 


not having a dye industry of our 


own. This situation led to extensive 
and successtul efforts to improve the 


level of organic chemistry in our 


universities and colleges, to 
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OUR SYNTHETIC DYE 


create an American dye industry. 
Naturally, the start was very dif- 
ficult, because it was done under a 
handicap of about torty years. At the 
outbreak of the first World War a 
number of important 
of them still 
today) were already on the market. 
been a 


task to create an American dye in- 


tremendous 


dyes (most important 


It would have Herculean 
dustry based on new dyes. The only 
possible course was to start with the 
manufacture of important old dyes 
American 
after the 


and to add new dyes ot 


origin at a later date, 
economy of the American dye indus- 


try had been firmly established. 


Progress After World War I 

This process of “catching up” took 
about one and a half decades trom 
the end of the first World War. In 
the thirties the old important dyes 
were not only successfully manutac- 
tured in our country, but processes 
of manufacture—which many 


cases had become obsolete in Ger- 


-had_ been 


proved, partly due to the ingenuity 


many considerably im- 
of our engineers and partly due to 
economic compulsion caused by the 
higher labor cost in our country. 
On the other side, in the two dec- 
ades after the first World War, the 
Germans, the Swiss, and the English 


had 


valuable 


produced a number of very 


new dyes and pigments 


while our chemists were busy estab- 
lishing the manutacture of old ones. 


Therefore, in the thirties we were 


still faced with the serious competi- 
tion of new, patented colors which 
we did not have. Part of them were 
imported, part of them were manu- 
United States by 
companies, such as 


tactured in the 
toreign-owned 
General Aniline and Film Corpora- 
tion and Cincinnati Chemical Works. 
In 1939, and the 


Ciba-Sandoz-Geigy combination ac- 


General Aniline 
counted tor 40 percent of all dyes sold 
in the United States. Import figures 
on dyes did nat give a correct picture 
of the 
many important dyes which were a 


foreign competition, since 
monopoly of foreign firms were made 
in this country to avoid the high im- 


port duties. 


In 1938 Germany produced 135 
million pounds of dyes and exported 
60.6 The United States 
produced 81.8 million and exported 


million. 


8.6 million. Switzerland produced 
16.2 million and exported 14.6 mil- 
lion. The United States? produced 
the bulk of their own dye consump- 
tion but exported only little, while 


Germany still held her dominating 


position in the export business. In 


of their value, the German 
exports amounted to about half of 


the total foreign sales of all export- 


terms 


ing countries. 


In the thirties organic chemistry 


in our universities and colleges had 


(1)United States Tariff Commission, War Changes 
on Industry Series, Report No. $9, Dyes, p. 4 

(2)American-owned and foreign-owned firms 

(3)United States Tariff Commission, op. Cit., pp. 
9, 10 
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reached about the same level as it 
had at that time in Germany. This 
meant that the American dye indus- 
try was going to be provided with a 
staff of chemists having a traiming 


equal to that of the (German 


chemusts. 
that in the 
start 


It seemed, theretore, 


thirties the way was open to 


original research on new = synthetic 
dyes and pigments that did not fol- 
low the pattern of the old German 
dyes. All conditions favored such a 
development which was so necessary. 
This hope of successfully accomplish- 


and 


most dificult phase in the develop- 


ing this last most important 


ment of our dye industry, the pro- 


duction of new dyes and pigments, 


did not materialize, because this 
phase was interrupted by the second 


orld Wear. 


were unable to keep our research 


During the war we 


staffs busy in synthesizing new dyes 
and pigments, and after the war 
there arose another situation w hich 


requires trank discussion. 


Effect 


Since it 


some 


of German Information 
dificult to get 


seemed 
any cash reparations trom the beaten 
and destroved Germany, it was de 
cided to obtain reparations in other 
forms, among them the “know how” 
ot all processes and products manu- 


tactured by the German chemical in 


dustry, particularly the 1. G. Farben- 
industriec. Many intelligence teams 
were sent over there and they 


brought back a wealth ot intormation 
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which became public knowledge. In 
many cases this information is of ex- 


tremely high value. 


However, one consequence of this 
supply of intormation is the obvious 
concentration ot our interest in those 
old 1. G. dyes which we do not pro- 
duce yet but which we could make 
with little research and development 
expense. If we do so and decide to 
manufacture a considerable number 
ot these I. G. products, most of the 
manpower available for research, de- 
velopment, and engineering in our 
synthetic dye and pigment industry, 
and most of the money we have avail- 
able tor new equipment and new 
plants will be spent on these old 1. G. 
products. This process might well 
take another fifteen years and might 
parallel, to a certain extent, the phase 
after the first World War. It would 
be only after this period is over that 
we would see the road completely 
clear for the development and manu- 
American-invented 


facture of new, 


dy cs. 


This might not be so bad if during 
this period the Germans would stop 
their research on new dyes and pig- 
they not do 
that. As a matter of fact, I can well 


ments; certainly will 
imagine the concern of the executives 


of the tormer I. G. when all this 
valuable information was taken trom 
them, but I can equally well imagine 
the smile on their faces after this 
paintul operation had been pertorm- 


ed: the smile that indicated that all 


. 
AY 
ical § De 


JUNE 


these mountains of old material 


would now keep the American 


chemical industry busy for a long 
time to come, and during this time 
the German industry. as it has done 
in the past, will make further prog- 
ress and create new dyes and will 
try to re-establish their former strong 


position in the dye market. 


Therefore, if we do not want to 
impair the future of our dye indus- 
try, it is imperative that we use the 
present opportunity and strive hard 
to create new and better dyes and 
pigments, and that we do not let 
ourselves be detracted fom this task 
by the wealth of German intormation 


pouring in. 


1 must say something about the 
influence of this German information 
on our chemists. The young doctors 
who come from the universities and 
well 
and 
most eager to create new and better 
things by their research. There are, 


enter industrial research are 


trained, intelligent, ingenious, 


however, certain psychological fac- 
tors that might change this attitude 
it these men are mainly used for dup- 
licating what they find in German re- 
ports, and if a mental attitude of ac- 
complishment is created where there 
in none. Great is the temptation tor 


the average research and development 
chemist to feel proud of an imaginary 


accomplishment where there was no 
individual accomplishment at all, be- 
cause all the chemist did was to re- 
peat certain printed instructions and 
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possibly make a few minor changes. 
Of course, such things might mean 
a great deal to a company in dollars 
and and therefore, are ap- 
preciated by the management, but it 


is quite clear that such easy successes 


cents, 


spoil a true research attitude striving 
for new things. 


The Future of the Dyestuff 
Industry 
While there can be little doubt 
about the desirability of new develop- 
ments in the field of synthetic dyes 
pigments, it seems proper to 
weigh the chances. There is a rather 


and 


widespread opinion that the chances 
of finding new, valuable, colored 
structures are slim and that the syn- 
thetic approach no 
much promise. Such pessimistic pre- 


dictions have been made repeatedly 


longer shows 


in and about organic chemistry. I 
recall, for instance, that when I was 
a young told a 
prominent chemist about my inten- 


doctor and very 
tion of becoming an organic chemist, 
he advised me against it, pointing out 
that organic chemistry had reached 
a state of maturity. He thought that 
a capable young man should stay 
away from it and should rather be- 
come a physical chemist or a_bio- 
Since that time, however, 
we have had the most amazing de- 


chemist. 


velopments in and of organic chemis- 
try. It is my forecast that a host of 
new, colored compounds of greatly 
improved properties will be discover- 
ed in the future, and I believe that 
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synthetic work on dyes and pigments 
will pay good dividends. 

\s far as technical progress is con- 
cerned, the improvement of applica- 
tion methods its of at least equal im- 
portance. However, trom the point 
of view of our economy, it must be 
remembered that it is much easier 
to protect a new compound than a 
new application method. Any prod- 
uct patent on a good dye or on a good 
pigment held by a foreign competitor 
is a menace to the American industry, 
and every such patent held by an 
American company is an asset in our 
economy. Theretore, not only from 
the point of view of the dye and 
pigment manufacturer, but also from 
the pot ot view of our national 
economy, new, patented compounds 
are more valuable assets than new 


application methods. 


Finally, we must realize that the 
synthetic dye and pigment industry 
is not any longer a “growth indus- 
try’. The pharmaceutical industry, 
for instance, is definitely a growth 
industry, because we do not have 
satistactory remedies for all human 
and animal diseases. As we learn to 
cure more and more diseases, every 
cure will involve the addition of a 


number ot new drugs which will 


make the pharmaceutical industry 


grow. [Lhe dye and pigment industry, 
on the other hand, is not a growth 


industry: there are certain uses for 


colors, but I do not quite see how 


these ses can increase except by a 
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greater demand caused by a growing 
population and a higher standard of 
living. With our high wages we can- 
not hope to make our industry grow 


by exports. 


In 1948 the rotal United States’ 


sales of synthetic organic dyes 
amounted to $163,833,000", and the 
sales ot synthetic organic pigments 
amounted to $39,181,300". In com- 
parison, the total United States’ sales 
of synthetic plastics amounted to 
$372,.312,000°, and of synthetic 


medicinals to $247,670,400. 


Thus, synthetic dyes and pigments 
are a quite important part of our 
synthetic industry; but, if we do not 
produce new products, the returns on 
dyes and pigments will gradually 
diminish, and their manufacture will 
become less and less profitable. True, 
we can and we do improve our pro- 
CeEsses, but there are, of course, limits 
beyond which we cannot go. On the 
other hand, the returns on new and 
improved products are substantially 
higher and, in my opinion, are the 
best hope we have of keeping the 
synthetic dye and pigment industry 


a profitable business undertaking. 


(4)United States Tarif Commicsion, Svathetic Or- 
anic Chemicals, United States Production and 


The American Institute of Chem- 
ical Engineers announces that it has 
10.000 


reached a membership of 


persons, 
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Rudd Returns 
J. F. Rudd, F-.A.LC., 


came back, from a long vacation in 
Florida, to New York, N.Y., where 
he is considering returning to the 
paint and lacquer industry. 


recently 


Award For Teaching 

The Northeastern Section of the 
American Chemical Society  an- 
nounces the establishment of the first 
national award for outstanding 
achievement in the teaching of chem- 
istry. It will be called the James F. 
of Pro- 


fessor Norris, director of the research 
laboratory of Massachusetts Institute 


Norris Award in memory 


of Technology from 1926 until his 
death in 1940. Dr. Norris received 
the Gold Medal of Tur AMERICAN 
INstirutTe oF CHEMISTS in 1937, 


Wall, F.A.LC.,  re- 
cently addressed the student body of 
Packer Collegiate Institute of Brook- 
lyn, N.Y., speaking on “Vocations 


Florence E. 


in Chemistry.” She also addressed 
the Alembic Society of the College 
of St. Elizabeth, Convent Station, 
N. J., on the same general subject, 
with special emphasis on cosmetics 
and cosmetology as fields of activity 
for women trained in science. 
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© DRYERS 
EVAPORATORS 
CRYSTALLIZERS 
PROCESS VESSELS 


OPERATING AT VACUUMS LIMITED BY THE 
VAPOR PRESSURE OF THE CONDENSATE ? 


total absence of moving parts is a big 

advantage and means many years of 

with no maintenance cost. Avail- 

single, two-.three-four-and five- 

absolute pres st age nits for vacuum from a few in- 

t owners of ches up to a small fraction of 1 mm 
how 


Many stills, drvers, evaporators, cry- 
stallizers and er processing vessels 
scua limited by the 
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service 


lds alizing 

{ equipment for over 30 

Their engineers have 
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cows work. The req 


CROLL REYNOLDS C0, Inc. 
17 JOHN STREET, NEW YORK 7, N. Y. 


Chill-Vactors 
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ave made thousands 
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Molybdenum 
Tungsten 


Boron 


Ferro Alloys— 


Chemicals of above 
metals 


MOLYBDENUM 


Corporation of America 


500 FIFTH AVENUE 
New York 18, N_ Y. 
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Organic Chemist, Ph.D. 
Training biochemistry and 


chemical engineering. Industrial ex- 


perience in antibiotic research and 


antitubercular 
East. 


development and in 


drugs. Prefer position in 


Desire position involving organic or 
Mem- 
professional and honor 
Member, AIC. Available 
Please reply to Box 60, 


pharmaceutical development. 
ber several 
societies, 


immediately. 


Tue CHeEeMIsT. 
Chemical Engineer 
M.Ch.E., Prof. Eng. (N. Y.) 


F.A.1L.C. 28, 


engineering 


single. +44 years diver- 
sified experience. 3 
years college teaching. vears ot 
law school completed. Desires posi- 
office in New 
York city area with opportunity to 
finish law Please 
reply to Box 62, THe CHEMisT. 


tion in patent law 


school evenings. 


Course in Chemical Marketing 

A new course covering the various 
phases of the development, introduc- 
tion and selling of new chemical 
products will be given by The Penn- 
svivania State Entitled, 
“The Marketing of Chemical Prod- 
ucts,” it will be directed by Marcus 
Sittenfield, M.A.1.C., member of the 


staft of the School of Chemistry and 


College. 


Physics, and consulting engineer. 
Prominent men have been invited as 
guest lecturers. For  intormation 
write to Arthur K. Meyers, Admin- 
istrative Head, The 
State College Center, 


Pa. 


Pennsylvania 


Swarthmore, 
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COUNCIL 


OFFICERS 


President, Lawrence H. Flett 
President-elect, Lincoln T. Work 


Secretary, Llovd Van Doren 
Treasurer, Frederick A. Hessel 


COUNCILORS 


Gene Abson, Chicago Chapter 
Harry Burrell, New Jersey Chapter 
C. C. Concannon, 4t-Large 
M. L. Crossley, .4t-Large 
Gustav Egloft, Past President 
G. J. Esselen, 4t-Large 
John J. Healy, 
New England Chapter 
M. J. Hiler, Ohio Chapter 
L. B. Hitchcock, At-Large 
H. O. Kauffmann, Niagara Chapter 
R. H. Kienle, 4¢-Large 


Harold A. Levey, Louisiana Chapter 
Martin Meyer, New York Chapter 
C. P. Neidig, 4t-Large 
L. F. Pierce, Los Angeles Chapter 
Donald Price, 4t-Large 
William T. Read, 

Washington Chapter 
H. Robinette, Pennsylvania Chapter 
Maurice Siegel, Baltimore Chapter 
Foster D. Snell, Past President 
Florence E. Wall, At-Large 
James R. Withrow, 41t-Large 


New Elections 


The election ot the tollowing new officers and councilors was announced 
at the AIC Annual May 11, (re-elected ), 
Lawrence H. Flett; President-elect, Dr. Lincoln T. Work; Secretary (re- 
elected), Dr. Lloyd Van Doren; Treasurer (re-elected), Dr. Frederick A. 
Hessel; Councilors, Dr. Roy H. Kienle (re-elected) ; Dr. Lauren B. Hitch- 
cock, and Dr. Gustavus J. Esselen. 


Meeting, 1950: President 
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fessional Servi 
Professional Services 
I LLIS-F¢ STE R IMPANY PHOENIX 
Established 1907 CHEMICAL LABORATORY, INC 
Research and Consulting Chemists Specialists in Petroleum Products 
Specializing in Synthetic Resins and their Chemical Tests Physical Tests 
i Plastics and Related Subjects Qualification Tests 
$ Cherry Street Montclair, N. J. 3953 Shakespeare Avenue 
Pelephone MOntclair 2-3510 CHICAGO 47, ILL. 
EVANS 
MOLNAR LABORATORIES RESEARCH & DEVELOPMENT 
CORPORATION 
aS. Organic Process Development, Control 
a. Laboratory and Pilot Plant Studies Organic and Inorganic Chemistry 
Processes — Products 
Your Inquiries Ineited Unusually Extensiwe Facilities 
211 FE. 19th St New York 3, New York Your Inspection Ilawvited . 
Telephone: GRamercy 5-1030 250 East St., New Yorx 17, N. Y 
National Council Meeting THE LENTO PRESS 
- \ special meeting ot the National Distinctive Printing 
4 Council will be called sometime dur- eT New York, N.Y. 
ing the next two months. The date 
WOrth 2-5977 
will be announced. 


Crystallographic Data 


The Armour 
oft nats 


Research Foundation 
Institute or Te hnology 
establishment ot a 


Registry ot Rare Crvystallo 


announces the 


National 


yraphi Data Ly Walter C. 
NMcCrone, supervisor of the analyti- 
cal section or the Foundation’s 


Chemistry and Chemical Engineering 


som charge 


partment 
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from Batteries to Paints their 
usefulness embraces many fields 


CORROSIVE SUBLIMATE N.F.—Used as a depolarizer in the 
manufacture of dry batteries, and as an insecticide. Also in 
the synthesis of artificial pearl essence. 


MERCURY OXIDE, YELLOW, TECH. — Used as an antifouling 
agent for marine paints. Used in the synthesis of phenyl 
mercurial compounds, and as a fungicide for potatoes. 


CALOMEL, U.$.P.— Used as an antifouling agent in marine 
paints and as an insecticide. 


MERCURY OXIDE, RED, TECH. — Used as a paint pigment for 
marine paints and as an anti-mildew agent for house paints. 
A depoiarizer for dry batteries. 


The Pfizer Mercurial Compounds listed above have many other 
industrial uses. For information regarding their to 


your needs, write: Chas. Pfizer & Co., Inc., 630 Flushing Avenue, 
Brooklyn 6, N. Y.; 425 North Michigan Avenue, Chicago 11, II1.; 
605 Third Street, San Francisco 7, Calif. 
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Tremendous 
trifle 


HOW INFINITELY small the cost of reagent IN WORK where “trifles” have such magnitude, 
chemicals—when so much depends upon their use! it doesn't pay to compromise in your choice of 
THE PURITY of a few crystals, a touch of pow- chemicals. That is why so many careful chemists 
der, or a drop of liquid may spell the difference always speci/y Baker & Adamson Reagents . . . the 
between success or failure of a vital experiment reliable, premium quality brand which has set the 
- +. OF even an entire production schedule. pace in chemical purity since 1882. 


IN YOUR LABORATORY. be sure every time. Specify “B&A” Reagents! 


Baker & ADAMSON 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 

Officer: Albany® A anta Bal more Bumingham® ¢ Boston* Bridgeporr® Buffalo® 
oneapolis © New «* © Philadciphia® ¢ Picuburgh*® Portland (Ore. 
Providence*® © § s* © San Fre * Seattle Wenarchee (Wash.) © Yakumas ( Wash.) 

General Chemical Company, Inc... Milwaukee, Wis. 
Canada: Chemical Company, Limited Moatweal* Toronto*® Vancouver® 
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